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IHTRODUCTIOII 


1 


Protein 'inejrgy Malnutrition (Pkm) poees « ci»at 
ch«ll*nqe today to most doveloping countri®®. It is 
estimatMd to be present in oeer 100 nillion chlldt^n 
under the «ge of 5 year* in econowically daxisred are^s 
of %frlc«i, .\8ia and south Ainerlca. The Incidence of 
florid form of Rialnutrition such as BiaraBff.us and kwashiorkor 
has been estlraated by Jayaisxmi and Copalan ilfSS) to be 
i - 2 % of the total child populstioii* 

The relation of diet and lM>st resistance was 
Mentioned in the aiwient puranic seripturas in India* 
Nutrition is an Important part of mosaic that determines . 
the biological gradisnt and natural ooursa of disease 
Including infection# In the past, 50 years# th® observation 
that thyn.u® is involuted in people dying of starvation 
acti’/ated the study of nutritional inanunolotjy. Necessary 
, impetus to the topic was given by Chandra <1972) in India 

and by *^«yth ®t al (1971) in i%frica. 

Health worker# in ..under-privileged comnunitie® : 


tievft rsoted th® mutually aggravating interaction of 
malnutrition and infection. This is particularly evident 
in young children in whom nutritional status 1» a critical 




d©ti.r! Hiant of both mortality and morbidity. In tha 
rwrol area youn^;! childir»ii, 1-24 mcmths old, whor# waiyht 
is leiss than 60% of tho starulard carry a mortality risk 
of 19?; in contrast to lass than t% amoi^ the wall nonrished* 
Infection ac<;uiras considsrsbla ij^^Ktriancta in the situation 
where poverty and utlsQfgianic anvironswnt pxawail* 

f^initrition produoas morphological and 
functional ehangas in virtually all organs* Tha savarity 
of nut r 1 tlon* related dysfunction dapands in part <m tha 
rata of callular prolifaratioii and ranawal and on protain 
synthasis in tha tissuas. Zn this regard* the lymphoid 
ayataa is most vulnari^is* . Zt is not staxprisii^ tiwn that 
uiMlamutrltiCHd h«B profO'imd versa a f fact on imasosal an^ 
systawde immunity. Profound thymic atrophy was idtantiflad 
m om of the striking hi 8topatiw» logical fsatura of savara 
malnutrition more than 50 years ago. in malnutrition 
thymua is small with ill-defined demarcation between the 
cortex and the medulla. There are fewer than normal 
lymn^hoid cells. In tlwi intestina this includes flattening 
o£ villi. Ssiytha (1971) and Chandra (1972) haw docuw»nt«d 
sn-all lymphoid tisaua in gut wall in malnutrition. 

Host defenses include such diwersa system as 
noh-tif.«ci£lc immunity (saliva flow* bictericidal anryme) # 
hun^orfal iramunity (antibody# complsroant mediated lysis) , 
c«llul«r ioBiJunity (such as phagocytosis, T-lymphocyt« 


killnr cteila) *ml imcosal iaimiiiity Cmtibodiaa in »«ci.«tiou) * 

Th«»t{ Xmuunm wtucf in th«ir i»»p©ii«« to nutritional 

ymt th«iir ocnubintid function pro^icSea ovorall host 
on A oorld vido protein calorie Malii'utrltioia 

1» the ROBt coiiBKin cause of acquired iwiune deflclerscy* 

Huinorai iiwnine system is comprised of soluble 
seruiM protein, in particular iimunoglobulins CB-cella, 

Igy, IgM, Iga.) and the cos^lement extern* The B- lymphocyte 
i« eoa^sad of finger like cytoplasmic proc«s8#».l-ly«p!KKsyte\ 
posses a variety of ifidependent receptors having more than 
one class of Imtunoglobulins on their surfaces* The nature 
of B-ly(i«phoeyte is inoos^letely imderstood# Imt it appears 
to be composed of a prolmiin or glycoprotein that is - ^ 
rtislstant to trypsin and is distinct from the imiMK^globulin 
molecules synthesised by the cell* Receptor on the cell 
surface make HAC rosettes with sheep red blood cells* 
B-lyw|»riocyte have their origins in extrathymlc sites 
(a * 9 * bsfie marrow and- fetal liver) and are presumably 
not processed by the thymus. B- lymphocytes mature to 
become antibody producing plasma cells* 

Ctiiiular immunity is produced by 8ub-fx>pulation 
of lyrr.phocytes which bind to foreign protein con^nentis 
of pathogens. This binding process can result in direct , 
killing of pathogen or more Imyo .rt ant ly, attrijiction and ; 
activation of miSKJrophage into killer cells which then 
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/w.rjult and d«»txoy pathag«iis* In wainutrition, both 
nwJbiJx and functional capability of T<»lyophoeytas is 
ii.arkjciy reduced, as is the dalayad hyparsijnsitiiri ty 
CTfiponae to intradeirmai and contact allejxiena. 


uji«f.-n«i tlsad shaap rad blood calls* Inanun® response 
dapands upon thair callular Interaction, bine* such 


raction dapat^s on surfaca props rtias, it is tampting 


i;^on prt-^ious axposura to allargan is unnacassary and 
circ..lating antibodies do not davalop with contact 


seniitiaation, which randers it a laora axact test of 


callular Ifwmnlty 



AiRi of th* pir»»«nit stiidy i#»« to «¥»luat« tlem c«ll 
fwdlated lwBun« roapcma® and htmotml rtspofisa in ehiiaran 

havinq prot«in calorla oalnytrltion. Thl® cvoluetiors was 


T-ljfffipiracyta csount and comparinf it with 
th@ T-iyuiphocyta CK>unt in healthy subjects. 


vnluating the correlation between malnutrition and 


iraluatin^ the correlation between T-lynfjhocyte count 




Infantile malnutrition' due to protein and 


calorie deficiency roust have been ccMiwon in large parts 


of the world for centuries, but attention teeroa to have 


been focussed upon it only in the early years of this 
century* Histologically Karasrous {Creek Marasmos, Wasting) 


h.'iir changes, oedma, moon face 


and Oelllffo et al (1954) used the tens 


describe, obviously a similar condition as kwashiorkor 


found in ’/.eat Indies, where dermatosis was uncommon though 


oedema was prominent 


Jclliffe (1959) ■ coined the tern; ‘protein calorie 
m-'-ilnutrltiDn i¥CH) of early childhood ’ to include the mild 
and moderate degrees and, all the clinical typ>es of the 
ervere degree of malnutrition. ' 





There was a short lived effort through w.H.u 


to introt'uce the 'term 'Protein Calorie deficiency diseases 


but this was abandoned by the expert group meeting in 1970 


in f-avfjur of Protein Calorie Malnutrition 


terw 'calorie* by 'Joule* as a unit of energy lead to the 
qennr 1 use of word 'Protein Energy Malnutrition iPSM? ! 


'o emphasise that this wae part of the overall energy 


crisis of mankind, the term energy protein malnutrition 


or SPM was used by sort® to give the needed stress to 


energy deficit (McLaren, 1973) 


mortality in the tropical world., PCM has hmen a major 
nutritional problem of most cowtrlee, mortality being 
?0 « 3b tiittes higher in developing countries. In India 


itself 80 million children are malnouristwd and out of 


3-4 million are suffering from severe protein 


iialnutrition (bhah, 1976) 


Ghul (1977) reported that 40^ deaths in children 


could be attributed to malnutrition, even though same was 


often not listed a© the primary cause of death in most of 


, 'm./' 
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Rao (1978) rpport#d 1-2% incidence of iTnr^iwf'Urj 


'StkJ kwiishiorkor In pre-achool chUdran. /i» many as 60 - 70 '.* 
of tht» children suffered from mild to 'motJerat© degrees? of 
i-cr., .-lO ohserved ty the author. 


c.hosh C19Q1) estimated that there i»?erc about 


100 ntlllion pre-achool children in India. Out of these 


3-4 frdllion suffered from severe degrees of n.alrutri tion 


•and probably 1 million of them die every year 


rlnaalf ication 


Various claaaif icationa of PSK have been given 


from time to time by various wrkerr. Methofis of assessing 


re j clinical, anthropcMiwtric and 


iCM in the coiiwunity 


biochemical 


G^^’/ and his associates (1956) must be credited 


for bhe first classification of malnutrition using 


the actual! bo^:^y weight, expressed S: 


(expected) weight (Harvard, 50th percentile) for 


as tHr» basis of nutrition :il statu 


Body weight 


of malnutrition 


Ko ratal 


Grade ill 



its Ri.iiln drawback wa* that It asswed all children 


certain ag« to'hava th® 8«aa weight, irrespective of 

vir sii&e as measured by height. 


elllfle 1 1966) ■ Kodif led Cornea’s classification 


by .including all cases with nutritional oedema (irrespective 
of the weight) In severe degree of malnutrition. 


ticLaren (196?) introduced a simple scoring systoiii 


for classifying the severe forms of malnutrition based on 


all the three methods of assessment vis. clinical 


anthropometric and biochemical 


FjcLaren classification 


Points 


edema 


Dermatosis 


edema + dermatotis 


Hair changes 


Hapntotr.cc.Hly 


in(C!w/100 ml) 


\lbufr ln (gn\/10Q ml) 





score of 0 • 3 is Marasmus i 


8 1» Harasmic knashiorkor, ana 


9 - 15 is Kwashiorkor 


sithrr serum albwiin or total serum protein Is used for 
fhe sake of deriving a composite score. 


Certain othor classifications haw® been designed 
which use measurwnents that are taken by a sisiple 
apparatus. These classification® are based on the concept 
of age independent criteria* Si»7h method® are supposed 
to be used in the field by mskilled personnel. Among 
them, Ouawcatick (Arnold, 1969) method make® u«e of height 
and mid arm circmtference measureewnts . 


The ratio of mid-arm circumference to head 


circumference measurwient has been shoim to be age 


ind«pon.5ent, at least froits 3'- 48 months, and remains 


unchanged with the variation in sex (Kanawati and 


Hri.aren, 1970) 


Ratio of mid-arm 
circumference and 
head circtmnference 


Status of nutrition 


Nutritionally healthy 


fii. id PCM 


Mod e r a t e PC M 
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However# this in«'thcxi! is thought to b# less accurate? HrH"'! 
u/->«fui only for Bcr««ning purpose. 

The classification that appeared in the ath 
report of FAu/,.'HO Expert ConiWittBe (1971) was originally- 
prepared by the Wellcome Trust and Is referred to as 
.'.'e 1 leome Classification. 

Wellcome classification 



itandard weight is taken as 50th percentile of the 
Harvard weight for age. 


.'elqht for height » 


Weight of patient 

Weight for normal subject 
with the same height 


X lOQ 


wellconie Classification was probably the firct 
if3 which an attempt was made to use weight for height, 
im well a» weight for age ratios'. Thus, the classification 








I Q 

-I- # 

f.’Uairieoted a specific entity vl*... Nutritional Dw-arf:?. 
ilovw-mrt it had some notable deficiencies. It conftiscd 
between the type and severity. of Bialnutritior and as a 
result# kiijashlorKor appeared to be less severe than the 
other two type® of malnutrition. Again# gradation of 
deficit in weight for height was not quantitated. 

Nutrition sub-conmittee .of the Indian /.cadwiy 
of Paediatrics (1972) classified PCM into 4 grade® 
using SOth percentile of Harvard Standard as a reference 
point, classification of the sub-coswittee of Indian 
^csdoR.y o£ rtedlatrlcs ilM^} is usually followed for 
research puiposes. Nutrition sub-cOTmitte® of Indian 
Academy of Paediatric® met in 1972 and recommended that 
the classificetion of malnutrition should be simple and 
based on weight loss and severity of symptCMRS. Since 
growth norms provided by Tfm Indian Council of Medical 
Resrerch (ICMR) did not reflect grovrth pattern of children 
from various socio-economic groups. SOth pcrcor.tile of 
Hirvard .standard, which was similar to the SOth percentile 
of the Indian children from upper socio-economic group, 
was used as reference standard In grading the nutritional 
Etatua, in li'ip classification. 




for past «» well as present malnutrition, ■vaterlw 
iTmint#in«d that weight for height was independent of age 


Classification of l.A.P 


Weight expressed as % of 
reference standard 




Grii«l«8 I and II were categorised as under-weight 
while grades III and IV corresponded to clinical status of 
marasmus. v/h«n nutritional oedenia was present. letter 


il-l!. would mean kwashiorkor and ■ 


wastl ng 

(Weight for height) 


Ltunting 
(Height for age) 


Grade 


90 - ao% 


80 - 70 % 
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M.H.O. (1973) Qave th« following definition of 
i ".j range of pathological conditions arising from 
coincident lack* in varying proportion of krotein and 
calories, occurring most freguently in infants and young 
children and coiraronly associated with infection*'. The 
condition concerned could said to range In severity 
from mild to roJerate degrees of malnutrition, it could* 
ati veil, be subclinlcal and -only detected by anthropometric 
and biochemical tests. 

Role Of nutrition in ironunity i 

The relation of diet sand host resistance has 
been mentioned in the ancient puranlc scriptures of India* 
The concept that dietary factor influences health is not 
new. However, in recent years* it has becoiri* clear that 
nutrition ie an Important paart that deterndnes the 
fciolocical gradient, the natural course of disease 
including infection. 

Nutrition, iwi.unity and Iniection oire known 
tu be cloaoly linked, inadeguate nutrition con altar 
tile liaaunocanpetenc® and thus Increase susceptibility 
to infection, infection in' turn cun adversely alt«?r 
nutritional statu*. 




Th^re are mainly two types of ims.tme roechanlKma 
which ot>erate against infection.* These are 'hwrtoral * 


and ‘cellular’ Immune mechanisms* Also, there arc other 


non-specific defence factors such as lysozyase corr.pleninnt 
opsonins which play an important role In determining 
resistance to infection. Phagocytic activity and 
bactericidal properties of leucocytes constitute the 
first line of defence* Alteration in one or more of 


these mechanism may foe expected to increase susceptibility 


to infection 


TM>t«MOU)ClCAL SYS'TfW 


Immunological system is the part of host defence 


Its primary function is to protect against invasion by 
infectious agent. The major cost of this protection is 
allergy, auto-lmirunlty and/or rejection of organ transplant 


Following are the major lia^s of lUimunological system i 
T B lymphocytes, phagocyte and complement* 


^ost consistent change in Inranuno-competence in 


PKM is in cell mediated iBwnunity. Vint (1937) reported 


that malnourished children invariably had evidence ot 
atrophy* There was cellular depletion with 
IntolutJon of thymus dependent areas in the spleen nind 
lymj-hnode. This inorphological alteration was reflected 



in r<»d«cea activity of sorw thypic factor which couW b 
r-fwpijnalbl® for th« depression of iaunune reaponse. 


Trowell ®t al (1954) studied iowiuno logical »tatv;s 
in kwashiorkor. Autopsy of children with kwashiorkor 
reVMled shrunken thymus. These authors inferred that 
iTialnutrition affected the Immune response. 


■crimshaw et al (1968)' recognised that there 


was a synergistic interaction between infection dnd 


malnutrition 


'hiillps et al (1963) observed that severe 


Infection was comon in F£M 


rikantia (1969) observed that mantoux test was 


often negative in children suffering frewB kwashiorkor 


insplte o£ tA« clear evidence of active tubercular infection 


This observation led the author to cone lisa « that cell 


mediated immunity was impaired in -severe malnutrition 


itaifiallngaswami (1969) stated that FSM exerted 


rofound effect on cellular growth and function®. He 


abservnd that any cell and organ in the body was Involved 
although to a variable degree. Organ with higher rate of 


cell renewal such a© gut, "bCMie marrow and lyn-iphoid tissue 
affected most. There was depletion of lyirtphocytfs 


and cellular elmrient of immune system 







imYf.hm et al (1971) daw^stratad profouwl 
of thymo lymphatic aystam and call mndidit*>d 
Iwmnity in malnutrition. 


fv’di*lman at al (1973) obaarvwd depr»®*ed 
Inf lammator'/ rasponsa and call madlatad rasf^noa in tnF 


Haaiallngaswan:! (1973) ot-served that malnutrition 


and in faction sinqly or in combination contrlbutad 


Biqnificantly to uorbidlty of infanta and rhlldran In 


davaloplng countriea 


karar. at al (1974) atudltd cell mediated 


iiii.imit/ by measuring the number of T lyitphocytaii and 
Inccr; oration of 3H thymrtdlrie, into lyinphocytaa folloifinq 
0 t. 1 rrulatlon with non-spacific mitotan. iHA (PhytohAmagglutinin) 
^lUthorf found th^t cell madiatsd immune respona* was 
significantly depressed in malnutrition. They 4l»o 
observed that thiu ret-ponsa was unaltered in mild grade# 


of r ulnutrltion 


Ueddy (1976) .also r«i,>orte<5 that cell 


f.wnur et al (1973) observed J«pru 


tod iii.eunity (Cl.I) in children v;lth PCi- 


Heddy st al (1978) aaw that nutrition, Imna^nity 


■rind infection wore intcr-rslatAd. They showed t.hat 


d’eflcient nutrition could alter the iiniiiunO”COBtp'etf»nc« 


thus Increasing the susceptibility to infection 
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i'uri et «1 (1980) reported that various i..ar«n>+> tr’i'F 


of ctf-lluiar imn.iaiity were significantly depressed in 


Chandra (1983) observed in hie study that three 


was delayed cutaneous eeneltivity to a battery of recall 


antigens or other chereical seneltizlng agents 




Majjar (1969) reported norHtal levels of 


1 .t i.unoglobullnto in k-ch 


level® of imiiiunoglobulin in PEM 


Chandra (1975) in his study observed that there 
a reduced eecrctory antibody response to live attenuated 


and polio virus in eial nourished children 


Puri ®t al (1980) observed that huuioral inm.unit 


was not altered in Pfih except in the presence of inf»»ctio 


when there was BOR’a increas® in IgC level 


Udali (1982) reposted that antibcKly riisponre to 
those antigen which required the help of T lysiphacyte 
oHtl/or Rihcrophaqe was comprewslaed in malnutrition. 



. jn laalnutritlon t 


Chandra (1972) showadi in his study that wni^rq*/ 
i>ratluctlon for phagocytosis mss iinpair*»d but there was? 
no dcironstratl® defact in phagocytas. 


Chandra a Chai (1976) showed in their study that 
t»ver« was m redixjed neutrophil response to pseudoirtona* 
polysaccharide in cases of malnutrition. 


Harris at al (1945) showed that lywphocytts 
nre InTOlwnd in the imminologleal systeir.. It le now 


of body itmime eystem. Although peripheral blood 
lymphocyte* account for only 0.2% of total lysphoid tiaeuo 
in human body (osgoad, 1954). yet there is a free and 
•xtenalw® migration of lynphocyte* via blootl «md lyinph. 
to rtrious lywphold organs, connective tlsru? and bona 


marrow. This rontlnuou® interrdngling of 


lyis-phocyteri makes them « perfect vehicle for the 


transportation and dissemination of viruses, bacteria 


other antigens and antibody Information throughout the 


body (yoffey, 1964) 


tidy of Cl«anen at ai (1966), Devls et ui (1961) 


<5.r!<' i'ichel (1960) indicated that at leaist two 


p,>pult’»t ionr- of l)nnphocytse were involved in floet of tp« 



kmv-uM r«spOfi««» and that thay dlffarad in their arjdtosr.ic 
distrit’iJtiOTi • Celia of on* |«i>piiJlation 
precwrsorft of plasma calls. It i^ppaara that precursor 
b>on<*=! marrr>w cell® (pixithymocytss} migrate to thyraus gland 
where they are processed beccMB# functionally competant 
arrt are tr««a|»orted into lymphocyte compartnient CMoore 
and uwen, 1967| Owen and Ritter. 1969| Uwan and Raff# 


i970f Stutman and Good. 1971} • They were present in 


bone marrow but not in th^^tmis and they corresponded to 


bursa dependent syeti^i of chicl(«n. i^other population 
was dependent on ami. derived from thymus. These two 
populations of cells «#ere named ea T cell (thymus 
dependent) and B cell (Bursa equivalent) (Rettest «t al. 


I9d9) 


Graves et al (1973) siKJwed that T cells were 


concerned with cell mediated (CHX) and B cell with 


huifioral iwrrunity 


T lyifiphot?yt*® play a major role in the immune 
response ot facultative organisms, e.g. tiacue/orgon 
gxAf.t and certain infections with viruses. T cells 
account* for a* many as 70^ of the peripheral blood 
ly»?i|>hoc 7 tes while 20 ~ 2554 are 8 cells (Luke* et al. l^-;74) 
P lymphocyte® mature to hmeotnm antibody producing pl^ssma 
ci-li.s mi} play a role in huiitoral immunity responto 

1775). Ljmj^hocytmB circulate 4 to 5 times a day 
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c«lluiar Bsembran® is nob siirtply an 
cjrstrxictma container of cytoplaamlc organ. Hathnr It 
A -i coffiplex, highly iitobile ' structure that functions 
in recogni7.ing certain extra-cellular inaterlali:? and in 
trani;mltting Information generated by their recognition 
t:> eub-cullular organella. Cell surface Chirac teri i.ticB 
of a lyniphocytc and monocyte deterndnes the way In which 
iortign material will be recognised and delt with, through 
«n Immune response. Antigen aped fir rwce|-t.or» of T and 
B cells are essential to generate specific l»w>«ne responnes 
and may be ewn required for the distribution of antigen 
throughout the host (David et al« 197S) . 

T lymphocyte i 

It appears that precursor bone marrow cells 
(pro thymocytes) migrate to the thymus gland# where they 
era processed# becomes functionally competent said are then 
exported into peripheral lynqphoid compartment (more and 
v^wen# 1967| Owen and Ritter#- 1969# uwen and Hoff# 1970)# 
^tutman and Good# i97i) . Moreover# profound' changes In 
c*»!l surface antigens marks the stage of T-cell antigeny 
l:iaff# . Thymus compartment contain® early 

tiivn-ocvtos Tgt )# common thymocytes (Tj^ #■# T| t# 

‘^5'*’ ^ mature thymocytes. . 

r lymphocytes are grouped broadly into nodulator 
ceil®# ©ifeclor ceils and cells producing lymphokines. 




i-.aouiator ceil® are further divided into two cate^iories, 
tho»R thAt initiate (helper cells or Inducer cellr) •imi 
th03« that tend to terminate (supressor cells) ifnn.una 
rystonse (Reinhera and Schlo8«ra«n, 1990). 


Cat age 


T-c«ll inducer 


fc'eripheral T cell compartment contains mature 
in) lywphtKiytes which give rise to peripheral 
Indwrer (IND) 'and cytotoxic/supressor Cc/s) 


sub-sets, 


Helpar inducer T cells fijcliitate antibody 
prylnctlon by plasma cell (0 ceils) and siodulate 
interactions between lymphocytes and accessory cells 
through th© release of lynphokines* The possiblo 
m>«>chanism for subsecruent termination of antibody 
pr'^duction is the activity of supreseor cells. 


■^here appears to be a sub-population of inducer 
T cell which is roffuirod tO' ■induce the functions of ^ 

T supreseor lyixjphocyteE (Horimoto et al« 1981) • 


oth.?r T 


In addition to mcKiulatory lyw^phocytes there are 


)hocyte as well# vix* cytotoxic effector cell® 


Cytotoxic effector cells destroy the target cells or 
provide negative feed back to inhibit antibody reaponne 
or down regulate inf laHwsatory response (Paul# h.E.# 19B0) 
Tne oth^gr function of T lys^shocytes Is th® secri'jtion of 
lymphoklnes. These low molecular weight substance® 






I ^ ^ ‘ 





s.'ecrrt<*?d by activated T lyn^hoc/tcs affect the fimction 
'jf oth«r cells in the surrounding environment. T cells 
.'.4-crete interferon that stimulates other cells to develop 
<.nti-yiral activity, Kacrophage migration inhibition 
factor secreted by stimulated T cells causes activation 


and irturobl ii:gation of macrophages at th® r*it« of 

Inf imiai.atory response (Rocklin «t al. 1930), Th#’ human 


lu.nune sy;;tcRi therefore consists of discrete sub-Bctu of 


lla that are critical for isununa homeostasis • It is 


the b3l4nc« b«t%m«n effector and regulatory sub-sets 
that governs the outcesae of imtlgen triggering* Thm 


Inducer sub-set# is central for the activation of other 


s to a variety of immunologic disorders, eharseterired 


by auto-inmunity or iirmuno-deflclency 


Ih(i concept of opposing ^tivity of the mo*1ulator 
lyr.ii hocytes Is part of the theory of 'r«gu 1 at ion of irw.une 
jfwtipjsme ('leurog «t al# 1981),' 


lnter-laukin-2 is m l/Riphokine that promotes 


activation and division of other T lymphocytes (GSllis 
1983) • 1‘here is a reduction of circulating thymus 
dependent T lymphocytes in PMM (Chandra ®t al# 1983) • 
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n lywfphocytoa syntSie«iz« and ti<cret« s^uciflc 

.?r.t find serve as receptors for untigen, Piusma 

cr-l i5 r-.';,r.'C£-nt in© extreire form of B cell differentiation. 

.,.ir1ior «*-udle5 suqgestea- that h cells could W* d lj?tSntAiii;ht*d 

fron r^Xls hy recoonltion of fincor link cytoplasmic ' 

pr:’re»»es which were n.-ore nweroue on B cells, B cells 

show single antigenic specificity on their surfaces wi'ien 

€*K|.osed to the relevant antigen (processed by a 4 i*.icro*'hayeJ . 

Under the influence of signals from antigen specific 

T lyi.-phocyte, » lymphocytes differentiate into plaenia 

cells, which secrete antibody of the saiM specificity as 

originally found in its progenator. Lymphocytes having 

surface igM, IgC, IgA, lg£, Igii make up the greatest 

number of B cells in the peripheral blood of adult* 

Ncr'rly IS - 30X of peripher.il lyi-i, hocytes ara idunt Iliad 

a« n lyr. phocytea, B lyir.phocytu6 can be shown to have 

surface receptors thot Intt ract specially with 

Cfi'iiir. r»iitpon^.nts of complement. iha«p red blood colls 

pr«.'p..rcu under appropriate condition (L'.cj toir.. rosatta 

with human n cuIIb, LyB^phocyte nembrane possesaer 
»■ 

tof |..e* aiure sensitive, nobilc ceil surface corpon^nts, 

IroiBunoglobulina which are widely dlapersed over 


tf-K? c«il surface form a "cap* when cells are exposed, 
at 37^C temperature, to labelled anti-eeruna (essenti-sl 
to prodoco cross linking of the surface iimnunoglobulinB) , 




more readily t.han th 08 « on B cffUa 


»-n®Qoc.ytfc» I 


do not iiynth«si»« ioiaunaglobuiin® 


^iethod of d«t«ctlon of macrophitO'JS ry cytcphi lir 


n.'itur«» of «ntitxK®lef», the binding of \inaggr®c«it. 


may b<» effective In producing conformational 
ch.-*irK.'j-?ii- of cell surface receptors permitting necesaary 
rt^dj stribution of these important liioleeuleF. 5 i»ch 
'•eai.pJnn'* ip-ty be a part ot the process of di f ferirst iatlor. 
?f lyiTi. hoc'/tr?* to plasma cells (Craves #t al, 1973 ). 

of lynphocyt® and macrophage to the tndir«tor 
system kno%i»n as fidC rosette* 1 cells are cMwonly 
irtwntiflea by Inwainogiobulin on c-ig marker. 



ii;ju:nov3o^uilnr., fr«e of antlgon, to macrophages. An 
Oi.,i',>rtic property of antibody can be detected by binding 
of ant Igen-antitxxiy coffiplojc to macrophage©, bacrorbnge 
possef.s receptors Cor corcplement . Cjb,' but it i© less 
clear which other component i# truely important. The 
miicrophag* has two critical roles - first is that it 
Initiates specific immune response. Second function of 
itjcroph^'y® is that its products exert a modulatory 
function on inflammatory response. Ensyme inhibitor 
nwch a* pl«smin and alpha 2 macroglobulin blocKa the 
action of proteolytic ensyn^'^s. Macro^.'hager product, 
prostaglandin, has been Incrisinatad in suppressior. of 


lymphocyte function in yitro (nice et al 


T lymphocyte must •»««• the antigen presented at the ’ 
surface of macrophage that has the same histocompatibility 
antigen (Unanu et al, 1980) . ' , 


InterlukiiJ-l, e macrophage secretory product 
acta In vitro as a stimulant for tht proliferation of 
corto.ln T lymphocytes and production of lya»phokin9« 


IPendtsenk, igil) 


The cofnplement pathways consist of a 
fot-wJiu-; in scrw* with the follo^^fing feetures 


1. sequential activation of Inactive precursor («pw>g«rj«) 



on of ®n increasing number of iw3l«cul«j<. xn 
nmmmmmnt steps of the sequence (Cascade). 


3. /ur.pii first ion of propogation of infliaiii»atlorj by 
pro-fvcts of activetion. There ere two pathways of 
cuHipiewent eyste* « classic pathway 4WRd alternate 
pathway. The coapl^iwnt ayntem is intrarlahly affected 
In PIM. The total haemolytic ccwnplement iwstiwity 
may b« reduced as also the lewal of Ct. Infection 


:>mpleff«rnt activity, but iw>re often a further 


dfpreseion in the concentration of complement protein, 
partly as a result of eonsuMption in the antigen - 
antibody reactions. Uue to the change in complement 
system in opeonic function of plasma may be reduced 


a.<T.^Y oF hHUiUTixlTiON 


In 22 years sine# the classic treatise 'kvanhj orKor 


appeared (Troweil, Davies and Dean, 1954) ther 


m Hi.€HiA£Xcm%t «^vancem«nt in the understanding of the 


alteration in the Liochemiatry and physiology of VBM 


this period, es^hasie has shifted from the 
Ipti jn oi biochemtioal findings to s description of 
functional change and its erontrol mechanls«»s. it had 
to fcft ceallaed that these changes could not b# regarded 
siiViy as impaired or disturbed functions, and waterlow’e 
(1963) concept of an adaptation in the child to an 





r4*-nc3lng from hostile to a«lwptlc\*3 btst- 
s punio£ contribution to th« undrretandln? of nutritior- 
.*tni r^jlrmt cltion. 


iroff'in and awt ino acid atetabolism i 


if! th# child or infant with iROdarat* to ®«war® 
i'HM total body protein/albimin is rcducad. So«« organs 
or- iruch wor# iiffactsd. i'lasna protain is raducad In 
kwashiorkor# th» gr«at«»t reduction occuring in tht 
alfcuirin fraction (Watsrlow# Cravioto and Stephan, 1960) 


Muscle fat in Ktarasirus is more 


CitAndard, ’..'ill® and H’aterlow, 19S9f ' Oarrow, Flatcher 


jici Hallidny, mSi Halliday, 19®6, 1967; Waterloo and 
lleyne, 1971) • 


In kwashiorkor, albumin fraction wa® r€d\r*ed 


as obr.anmd by irariow® workers (Weterlow and Alleyn®, I97l» 
Whitehead and Alleyn®, 1972). 


It is now well estaklished that tht? 


ciit .'ifcolic rat® of aifcuaiin in severe iSh is reduced to 


tout half the rat® fotnnd after recoveiry <cohen ar*d 


1961 ) 


In a stiwiy. Jamas and Hay (1968) establish-ad 
that with a low protein diet the rate of synthesis was 
Iwur in BiAinouxiehad children than in the cr.iicl 



pyrjthftait rat® rose and feXl promptly wh«n 
lirc'trAn Jntak® was increased or decreased ami these 
rtwn^iss *er® «^re marked in the malnourished than Jn the 
recovered child. It was concluded from the studies that 
» reduction in protein intake was followed rapidly by a 
decr®a»® in th® synthesis rat® of albumin and catabolic 
rst^t was not directly affected by dietary protein Intake 
nor by th© rate of synthesis or 'plasma concentration of 
alibwin. ' ' 

In cases of protein energy malnutrition, total 
serum proteins particularly albumin and transferrin were 
j'iqnificantiy decreased. This has been attributed to the 
increased antigenic challenge of chronic infections in 
iK^lnourished children icohsn and Hansen, 1962; Alvarado 
Luthringer, 1971) . 

timllfir findings as hsve been reported In other 
children who suffered fctxr malnutrition (Josn and 'Olch, 
1970) • HypoallHWlnemle w«® siore pronounced in malnourished 
Inff-cted ehlldcen, refleetir^ their lower nutritional 
status. This also appeared to be reflected In lower 
int6»4.ti,iiui eibwnin levels found in this group. 

C'#r\sn albumin, total serust protein Icvr^le. 
rrj^iited two weeks after nutritional therapy showed 
1 r*'" reined mean serum levels of albundn and total ierun- 
pxut»slris (NeuR^an et al, 1975). ■ ' . ■ ■ : . . 





«t «1 (1976) v#ork»d c»» Iwriunoglobulin lirid 
tctrels In PEM fn^ Ca«icaaian« IndoneRian and 
-aj.^tr^llan chlianen. Th«y found that thare wer© 

of aartBT altnanin* 


g tot^ullnt I- Gitlin at al (1958) in thalr stilly, 
noted a dliclBlahad rat® of synthosls of albianin tout not 
of ';:-•■;■■« 9loknalin in uncowplicatad kwashiorkor* In 
k%»a«hiork 0 r cof»plloat«<S by Infection mo *ynth«»la wa* 
incr«ae«d thr«®~fold»» 


Col*rn and Hansnn (1962), also not#d that fiaji.iui 


plohulirt inf>t abolism, unllk# that of »lbt»ln« waa 


uneff«ct«d by nuitritlonal statu® and In the presenco of 


Snf'»ctlon the synthesis rat® was greatly increased 


diet on protein turn-over had been studied in rat® and 


in iitfllnourl tht^d children* Waterlow and i-tophen (1967, 1968) 


in their study on rats concluded that protein turn-over 
(iJd not reduce by short periods of starvation or protein 
dnpriwation but a 1Q% reduction occurred after S»-d weeks 


or, low protein diet 


aterlow (1975) and Young et al (1975) haw shot^m 


t.hijt ttw rate of overall pmtein synthesis 


with ad« 



«1 1ff»rgnt tia su# i- k'rot'^i*^ ■ 
in thm llw %#«® mmll m»int&imd, whll# it v,,,k 
gr<!»>itly r«duc#<3 In mwicic i^cn • low protein diet or 
••wlno acid deficient diet was fsd to rats for 3 days 
iMillward, 1970| Millward m)d Garlick# 1972). 


.Mi no. #cid wet aboil are *- In sewero pm tot.il 
'.iii'.lno acid concentration was reduced to ww-half t'-w 
normal valws, in kwashioricor there was a fall In the 
plasirm concentration of siowit of the essential amino acids. 
#.arkr*d reduction was s#«n In th« emm of branch@d-chain 


was lass affsetsd. Tha plassia concentration of non-assantlal 
a<nino acid# was fairly well naintalfied or even Increased 
( •■irroyawe et al, 19d2| Molt et al# 1963). 


Fatty liver was a striking feature in kwashiorkor 


wmu clascribttd by williams (1933). C)»fi.ical ination 


Xiv««r lipid at post-mortem had shown a severe degree of 


f&ttf intjltration of the liver in kwashiorkor einen in the 
absence of hspatcaiwgaly Cwaterlow* Ira# ano i/apas«, 19S7). 


F4'r-h sni£.a of fatty lever i- Severe fatty inf ilt raii^r. 

to hapatamegaly carries poor prognosis and fat 
rt in the liver of 4Q% was associated with high 


:;I1 ty (waterlow# Cravioto «id i-taphen, 196Q) 


■ 






in f«tty liv«r« th« llvur siE® iRcr«asea. •' .•. > 

pnle in colour and firwer in eonalstancy* Glycogen I'r^'wls 


ifK£&aum^ xn thm ilvtr calls in Iwsstilorlior Cwaterlov 


*eiiz, riSOi Stuart st sl« ISIS)* 


Fat iccuBJulatlon was lass »mv 9 Zm or ®wn absent 


in childr«n in siarasmic type of malnutrition Cchovdhurl, 


lUiiittacharya and Basu» 1961) . . Hspatomagaly dus to fatty 


livar watt «iorm constantly associated with fatal outcom* 


rt kwattiiorkor. in Jamaica a high dagraa of oadama was 


Ltj ofcttarved (itontgomery, 1963 ) 


tJccsss of eholastsrol in vitro alt«r#<l th» lipid 


composition of lymphocytas and granuloeyta mambran* and 


impairsd tlwlr iNinctlon# led to ificreasad susceptibility 


to certain Infections. Large amounts of fatty acl< 


inhibited in-vlvo primary and secondary response to certriln 


untlyenfc end in-vlvo lymphocyte response to mitogens 


i^cticulo-Mndotlwlial system function was Inhibited, 


granuiocyte migration and bactericidal capacity was 


xt«.- aa r#d^ 


.•,k:c«sb of polyunsaturated fatty acid nupressed 
gi; .nulocytc* function and delayed hyper-»encltl\»i ty rca.'t: .jrs , 


rr.c reused glycogen levels In liver cells '>’ere also 


u&'ociatHf! with reduced levels of glucose-d-j^tosi-hataj 

activity tFletcher, 1966). 


' ' r , ^ I +■ i , - ' - , 


I 


■■ '1 



Most of. th# avail«bJL« mrldenc® supports tl'ie 
idoa that livsr has a raducad ability to diapot^o 
tri^i/caritiafi ahic’i thereCors accuniulatss ind glw» 
jifce tw iatty livar* Tha low fasting b^vcl of s^orusr. 
triyi^ccri.'.a® in untreated case* tha fact that the litmr 
fat waa virtually all triglyceride and thit ris** 

in nesum triglyceride accottpanled deffatlng of tht? livwr 
when tr@atifi«nt begun# was all consistent with thin theory 
‘/ary low density lipoproteins {d £^1.063) emii valent to 
pre-beta fraction# is thought to be responsible for the 
transport of fat from the liver to plasma <?lor#s «t «1# 

mo). 


i lasma lipoprotein had important iKWiunoregula*^ ion 
affect on cholesterol and high density lipoproteins 
sbBtntial for lymphocyte fimction# ' However# excess amount 
was iinmuno-suppressive* Very low density lipoprotein 


sjxclfically inhibited protein and DNA synthesis in many 
cells and lynfjhoeytes. 


lhare was also a possibility of increased 
hapatiiis antigen in hwashiorkor {i»uekind and ulson# iv7'l) 
i-.al«»jr.itory’ animals deprived of fatty acid showed lyrrphoid 
atrophy and reduced antibody responses both to T-depencent 
anv i - i ndepemJeiit antigen (Sewfoarne «t al# 19 Ul) • 


I 


■ 





li) ratul 


I- A Study of J* i-'atrlcX# Hcedi?-' 


nrXson and Ricou (1957 Unpublishod) showed that TP', 


%r.ti thfi saii«e b«for« and aft«r recovary of Garrow, 


Pmith and Ward (1968) conclv^ad th«r* was over hydration 


In toth kwashiorkor loid maraastus and that m expanaion of 


the* cixtra-cailular fluid space ® 2 counted for stost part 


of the inertfaa® In total body water. 



lsT<T« 


thiosulphate l^kollan# 1948t Kerpel**Fronius and kovachi 


.94 3i Brintean «t al« 19€5f hcLaren and Pellett# 1970) 


or bromide (Alleyn## 1967| (Srahain et al« 1969) 


(III) 


I- was determined indirectly 


by subutraetiiKi extraceliylar water from the total 


w«t<»r and result obtained were therefore open to sc»e 


cri t,. rS *fr. Intracellular ' water was lost in patients 


froi.. kwashiorkor and tf'at durinri mcowry tl-.erf' 


w... .Jii a) aolut# increase in intrscelluJ *r w-'ter# 


l-i'r, ua.t.blK Jue to shift of water into Intracelluli^r 


cc'.i artiipnt (Frlnktran and Hansen# 1963). 


- id git.a !• Hypoproteinaenda predisposes to oedema, 
i.c.' (1963) deifionetrated a significant correlation 


:::/»,*>^roiialnae«4e with the decree of oedema. 


'' ' ' ' f+-r-- '• ; 5 ’ ‘ 1 ; ■' 


■w 


mm 

■ 
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Srlkantia (1968) ha* propcMiad that an incresaed 
\ct js '■'ity oi anti-KSiutatle hotaiOiM (aOH) played s® 

111 taut roi« in th« fojnmation of oedaiBa in kwashiorkor. 
Hi- pcetulatad that th«r« was dsfectivs inactivation of 
liLH Jue to stcwctwrai and functional changas in the 
lAv^x, which «leo pronotad ralaasc of ferritin into plasma 
briiiantia {19M} has reported the presence of ferritin in 
trie pia»»a in kwashiorkor and in nutritlQiial oedma in 
aoultb# but not in the plasms of marasmic infants or 
norif.iil control. 


Increase in aldosterone secretion has also 
beer* iXMtulated as a causative factor of oedeasa in 


kw....>hiork©r. But there was no good evidence that 
IricroHsed aldosterone concentration or secretion rate 


wai. reeponsible for the oedisna in kwashiorkor (Migeon 


et al, 1971) 


ilbumin affected plasma colloidal osmotic 


pr»n.i.ur#». Colloidal pressure did not fall significantly 
until albitfftln concentration fell to between 25.1 and 


oi»/iltr« (Coward# 1975) 


serum 


(globulin concentration resultii^ from infection explains 
that colloidal osaatic pressure was Maintained despite an 
iritirti fall in plasma albumin concentration. 


Mslliday (1967) in his data on whole body 
analywis# did »ot support the suggestion of Fr.uik ot alUh7S) 



that prc»8#r^ation of subcutamooue fat wa® rwceseary tor 
tJW' de^wlopneat of pitting oadana* 


-kaa gote depigsianted and in very sever® cm&h 
ii. with darker shiny patches which then cr«ck 

like patched «arth and hes been describee by William 


cracks batwiari th« dark 


p«l.ch«ib iwrtiain infected and dasqwar.ated followed by 
ulceration particularly in the folds and creao® of axilloe 


groins and other area 


Iha liair loosaa its Itasture and natural ciirls 


Colour changes of hair in dark haired r&cmn occur towards 


brown# red# blond and to near idiite# The changes start 


particularly the plgroentation# were probably more related 
to tfie .Juration of mainatrition and could be conpletaly 
in acute protein energy malnutrition. 


‘1 and B lymphocytes can toe identified by various 
wc-tHortt.. HwRan » cell possess surface iwmunatjiobuilnB 
cletoctabie bf direct iswnmofluowiscence# They also ' 




passes* r«c«ptor® for nggrogatoa isaminoglobulinB, for 
«nti^©n artlfcody conpiaxa# andi for tdiird c<»j^»anen,t of 
car^plrTOnt . It is b«il 9 ^^d that ro«stt« is forKwd oy 
rr>'»'id r»%l«9So of sietaboliaed receptor substances on 
ll-^lno c*3ll-surface. ■ These receptor substaRces 
a'^«* possibly |>osltiva bivalent Ions since ethylene 
d1 tstractlc acid will block the rosette forwation 

(w'foTidal, 1972). These receptors are detected by erythrocytes 
coetrd with antibody or complement that surrounds B 
lymphocyte In a cluster (^bran and Fundentwrg ♦ 1973) . 


Presently# the spMtiMow fosmstion of rosette 


with sheep erythrocyte i^l^ars to be a specific property 
of T lyiftphoeytes and iwmbrane immunoglobulin detectable 
by .Immunofluorescence constitutes the aost reliable marker 
of h cells CBellgwsn# 1974), This awithod of identifying 
lumen T cells by directing antibodies gainst T 4* » 
lyTTj'hocytcs and these rosette formation was described by 
Furtf'enbif rg C197S). However# the fundamental nature of 
rofrtt-f'S fonratlon Is still not known. 


Comparable results using either ethylln® diamine 
t-s-t-ra acetic acid CSDTA) or hsparln (an anti-coagulant) 
for .rosette tasting have been reported# Handflcld et al 
ilsTl) jnd Falrbank (I97d) reported that a» the concoct rat ion 
of Iiuparin was increased in the test system, the percentape 
of 'f lYK.i.h*ocFt« rosette formation decroasad. Normally 



air« ttian 1SQ§ T c«lia/fiwr «mch 

Iwirift i«j»« than 10 u in ^liiroetar* in aoiiie ca»e» of 
T call «i«ficl®ncy# in»rib®r of Ipiqphocyto count 1© noriiial 
i»x even hi't th« lymphocyto are laxyex than IQ u 

In dliwneter, r<>fiocyto«ls and- eosinophil lia are coinruonly 
asnorfated with T cell deficiency (Bijckiey et al, i^72i 
Ro«e and f rledastn, 1076) . ■ 


Qteel et al (1074), CMshoJLn ®t al (1976) noted 
that T and i Ifwphocyte rosette formation is afftcted by 
temperature# incubation tine aufid red cell to lymphocyte 
ratio* The data obtained Indioat® that the £ BBC/ lymphocyte 
ratio i« a primary variable in dmtmminim the percent^# 
of T cell rosette formation. 


V ari a tlon of Iwohocyte count with ag e and sex t 


'ochoraki, and co-workers (1971) noted that 


vtau no significant variation of lymphocyte count 


,;ytron et al (1972) found' that there var no 
dill*rf»nc« in T and B cell counts of Infant and chi ldr>-: 


wkiiJ'ler and Iflutteroth (1974) found no differenre in total 
l 7 ^:ihocyt«» and relative number of T lyir.phocytcs in the 
perii-heral blood of ih>ung children aund adult individual!:. 


la most of the studies regarding V.w doviation 


of T ly&phaoyte and B Xyttpimsytm counts In di»ta»« 





characteristics of the control data haw not bean 
c?iven, thoi^h Klhilali and associates (1978) haw 
«7!|,.h.,i»l»ad the iB»i)'ortance of vping mgm matched control 


Notrr^^l 


Fleisher ®t al (197S) studied the sub-population 
of T and n lymphocytes in the peripheral blood of children 
and adalt using E and S.AC rosette assays* Children under 
18 months of were fourxl to have decreased percontege 
of i*-binding<T) lymphocytes and m increased percentage 
of K^<C binding (B) lyirph«jcyt«® m compared to older 
children (18 months to 10 years) af»3 adults. The absolute 
ntmber of S-binding and MAC birring lymphocytes wae 
incr^ TSsd in children under 18 months of age. 


i>J#ighteurger et al (1978) studied the distribution 
of T and B lyit.phocytes in peripheral blood of children 
and adult. They found the £ollo*iing distribution. 


Children 


Adult 



/ 18 month# 50.2 ♦ ®.7 33 • 67 2970 + 690 1620--4320 


18 month# 

ll ittsr# 


5.9 45 - 69 1840 ♦ 640 


59-3090 


A^Ult 


64.0 ♦ 6.9 51 - 70 1910 590 750-3070 


in inonthi 26.2 i €.3 14 - 39 1530 t 54 0 470-2590 


18 iaonth# 
10 yeam 


22.7' 1 3.4 16-29 ' 720 ♦ 280. ' 170-1270 


y«r ? on of total »ir«r«g» roaettlng values and ran i^g for 


edwlt control and Jr-CM childr#n i 


Chandra ®t al (1972) ob*«rv€Kl that in d-im T iyiai.!K).'*;yt« 
roeettin?; is d«eir««»e» iihil# 0 lymphocyte roeettimj valw 
tffwalr;* unaffected (ewept in children who accmlred inff'ctjon 
In whoKi it Is increased 3 folds) • iBetsy ®.nf1 Bar^ et al CJ975) 
aupportfd the fiiwaiiig that T lymphocyte resetting 
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ixatoha »t al (1973} wiport«<3 raduction of 
.r:'-':,Jut« nim.bc r of T and B XymphoeyteB In Wood, thyri.u®, 
/i,.i h nodett and Bplmmn in BCM* 


H..'n type 

Degree 

Average 
% B 

Average 
% T 

K, 


21 

34 

1C 





•# 

29 

43 

h 


33 

44 





h\ (Nutritional oedema) 


51 

S3 


■ 4# . 



rcK rang® 


36 

13-39 

46 

23-63 

/%'.'! * r . 1 '; e <id lil t con t ro 1 


11 

22-38 

63 

54-72 

'w.Tiicnd !) roeetting value© 

in children 

%d th 

with and 


witliout clinical infection at the tirae of adudsalon 

AVfra9« B cell® 

(36^) 


2^% 

C13-30'J4) 


43-''C (infected) 
(30-39i4) 





nfants md children vilth 
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roalnourj - '^^ntrol 
shed 
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Ibijfftln 


lildron with 1 


flb\w4n«a*4« ( / : 
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% 13 . these changes were reported by .Noumann ut al 


i i J 5) in t.halr studies 
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In vitro T-iymphocyte fuiiction cm fe® 
bv 'JclAy.-Kl hyp®r«®ii«itivity r««ction ueing a variety of 
art.iqens to which majority of oia«r children and adwlt® 
tren san®lti*#d. Gefiarally, useful skin t«»t 
art.^ens are 1 i 100 dilution of tetantjs toxoid, protein 
jwrifled darlvativt (PPO), hiat^plasinin, »i»pB virus# 
extract of Candida, Trichophyton, phytohaamagQlutinln 
and lilnltrochlorobenaana (DmM) . 


kpatain wd lU.ig&ari ii9$9) roportad that a 
•ifipla • 4 E>piication of OUCl •ensitisad over 90% of < 


large series of iKsrmal control* the ability to initiate 
and manifest 0IIC8 hypersensitivity was not predictive of 
any for» of iwirbidity in either age group. 


tisenberg (1S62) in his study of DfCB test utilng 
r.l concentration of DkCB for eensltiKlng 
nnd 50 ug/0,1 ml for challwige dose reaction was 


6 ay 2, observed severe itching present at the site 


Br.ri mI*o vesiculation* which was less coniTOn, He opined 


th 'll tn^th Indicated sensltlaation. Heaction was graced 


O 1 1 Ows 


spontaneous flare occurring at both sensitisinc 
and chailafife sites. 


spontaneous flare occurring only at sr-neitl*liiii 
dose sites. 
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«b*«nc« of spontmous fiar® but roappiicatlon 
of challango dose caueiog an aqulwc^si delayed 
hyp^rsansltivlty reaction. 


V® Mo reaction. Mk> spontaneous flare occurrlnq 
even after reapplicatlon of chaUanoe rtooe. 


lu.-n put forward by Scrlwahaw «t al (1959) with efaphdP;ls 
vn the »ff#K?t of specific nutritional deficiency on 
v.irlouB virus and bacterial growth, tn »om cates the 
germinal centres were to depleted that depression of 
hufTioral immunity might also have been expected. 


Poor reaction denote depression of the CMI. 
Depreislon of CMX has been postulated in KM to explain 
n*»)at,lw Dw;® reaction (HarlaAd. 196$). 


Depression of CHI in PCM could be the result of 


.ibsolute or relative deficlsncy of amino-acid for cell 


multiplication. Alternatively, children with PCM are 


to h^vi'' raised level of plasma cortisol (Rao ct al, 
l.n’Afif alleyne, 1966| Rao ®t al, 1968), which Can d€*pr«:'»>s 
’ thyrr.o-iytifihatlc system. 


c.H.ith et al 41971) reported that In the ICK group, 
{ 70 %) had no reaction to DMC8 and 5 {30‘i) had » grud^ I 
rr’tlotj, whereas in the control group, none failed to re^rt 



6 d.!-':) hc:.^ qrade 1. and 13 (68%) grade Ii {i-t) reaction 

' h<-> rei>,.on»e to chefiiical substarkcaa was significantly 
is/fit? In h-CM group (p O.Ol) . A significantly greater 

loftfi of geiT'inal center was found in all cares with 
with tha greatest loss In kwashiorkor group* 


Malnourishad children haw« Impaired lw»uno- 
cowpatanca {Bmfthm st al. Wilt Chandra, I972t £.«th and 

Chandra* 1972) and cell mediated ixnmtuiity is consistently 
ioj ii-esaed , 


T cell undergo mitosis In response to stimulation 


is an inijortant test for the a8ses8ii»nt of cell mediated 


'nunity* Catalone et tl (1972) developed a method for 


citji contact eensitlaatlon which ^ response to antigen is 
MMluatfJnJ b-f an oKperienced observer by noting indurationt 


hA« a value in establishing the presence of normal 


Cfcill function but negative skin test is considered as 


i fc >r>cluBi v« evidence of deficient T cell function 


articularly in young children with limited mitigen 


nance. Direct sensitisation with 2, 4 dinitro- 
coiurobensenc can fee performed followed by a sub«#ouent 


chaliand® of cutaneous reaMBtivity with the sotw materini 
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Tha capacity to h&eomB eansltisad to a n«w 
KntiQim ifi«y h9 taetad by application of DKCB to thf: s^kin 
fC’Jlowa*.. at i waak latar by patcb tasting at dlffairt’iit'. 
Lit^u with the Santa natarial. ttum ability of an 
iiftia. viduai to develop call mediated iRiiniinity denote 


c%i.o!.oo. Th® cnamieal combin®« with skin protein to f 
mn 4»«unoge«ie eubstaiiee that atlnalate* »en»lti*ation 


of 'i cell to PIC8. The reapplieation of Df«CB on skin 
if CHI la intact* OliCl skin test for the aBseatuiient of 
CL«llular immmlty has advantage owsr other intraderwal 
tc'dtfu Reliance upon previous exposure to allergen is 
unnecessary end circulating antibody does not develop 


with contact sensitisation which renders it more exact 


test for testify cellular inaminity 


chlesinger and stekel (1974) carried out DNCP 


6i»in teetjng In malnourished, healthy and lnfecte<' 


t. ’'ticnts, 'They observed that skin test response was 


del rrssad In malnourished children in c<»iparisori to 
healthy control. But, infected patients as aompared to 
nourished infant showed intense positive reaction 


with ufiCB 


I'tang et ®1 (1975) conflnmsd that was 

generally to be considered as a measure of cell mediates 
response- H® sl»o observed that kwashiorkor had 



T lymphocyte rosettiag Talueg than in caae of other 
typea of lt*CM« Children with kweehiorkor mmmd to hav® 
ijjar>j disatxlltiaii. 


atts <1930) postulated that in raalnourishod 


fh3 1<1r«>n, atrophied thymus was the iiKist likely cause 
for Impaired cell mediated imniuie response* Author 
further ohsereed that D!IC8 test could also be used in 


children before subjecting th«^ to inwnunlEation procadiire* 
when a sensitising dose was implied* the immediate reaction 
produced expressed a general inflamatory response* 
bensltislng dose was expressed by the occurrence of a 
spontaneous flare 7 to 14 days later* or by reaction to 


a challeaige dose of OICB. iguiwocal reactions requlrec 


histologic examination 


re-realed that 



coritrs 


i tudy g 



m. 

% 

m. 

.i:! 
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I rtCfTt PttarTy was C'onduct«»d in tht-s 
of i *t riri » it.L.f!, ^tedical College, JlitinsA, b©twe«n 
uove-.Tlvir I'lan to Omcmfmt at89. 


id > * f3lilldr«n suffering fj»» t rot«in 

•nerv'-y aialautritian betveen the ege of 6 i»nth« to S fear* 
att«rdin*; rir* out patient departwent thnn« 

■ i^’nittfcd in *te<^latrJc» %?ard were sel-ectert for th© stwiy. 
The die<;jnosis of Protein if»rgY tJelnutrltion was b^sed on 
priawnt weight (weight he low Tm of the 50 th cent! la of 
lu'** rtendurd for oge) hletory end clinical eKewi nation. 

* i ipected c ss*ie of childhood tiiberc«lo®i«» thoso tnkinq 
etfTold* or tuffering frot» any ellarglc disorder 


•Koludert frow the etudy. Children on Irpfnunn-euprrnat iw« 
cUnnr. jnd those suffering frow liwBune a«firlency dlKordfir 


w#]f« not eor»»id«red for the study 


Healthy children (5 months - 5 years) whosi* 


of-rtge watt Siora than 80 C of SDth perc^intltc cf 


t.ir,darcl w«re considered for inclusion in th?; 


rs. t.d-r.t fctufly 



i*'4iliiouri»h«d ctaci were further groui^ed on the 
L u 4 Claanilficftt ion tl967}» Besides 

«„•. # i£t<jdrcsa and socio-economic status, fcl lowing 

Vita Cfcicardcd in ^uch case. 


Liii, ■•» A:. i..a t an d f gaij ly h istory »- ?ro.i! j arf^ntrn 

or ot jur r<-jnil/ mtmbera detailed history was ott/ii«n.3d 
>. irK( iilnwfis, ah a chrouoioyicdi ordsr. aaphaai# 

■-V »i'; to sliclt th« history of chronic diarrhoea, 

woAU Infestation, fsilurs to thriira, fever, ' cough wd 

,*n enquiry wiui isacl® about t!ie defanlts history 
of tui.arcaiaala In parsnta, sibling, near relatives and 


«hygical nax j yl na tio n s-' 'A thoj'ounh cHnJ-*i 
f»K^iT 1 ‘tt ion wae diinr t« obsarva I'Sychomotor rh»n 


status of -ins cus 


d Tiusrle mrsn 


for,)-. (j-iK.'i! of xorosir. *.kin Isjaion lil<e h3rT'»o-!!ionfin^ ot, 1 on/ 


p r-p! ■^'JB'.pntatlon, hyper-ksratosis or of-'-r do 
* i,xa«.lnatlon of lip®, gtmi* and toncvo 


uJ jr atmatltis, cheilosis, sponginess and 


skeletal systerr. rnd thyroid glrnd vits 


for abnormalities 



. hlstoiy was racortfed 

»?l5-'’f i-v»cia3 mitphmmim on th« following points s 


up to Ilyich birwast eillk w«« given 


«%t which artificial ralik waa started, 
of artAficiai r.ilk aii<2 quar.tur c£ Cilutiou 
uim.d in th!i wllk fomula. 


Kc) '* 9 # at which saaai-aolid and aolidn w«re st»rt«d 


iiaatnt caloric and piotain consuuaptior* of the 
chll© anc alto hia p^at caloric arsd protwir. 
cons%iiif>tior} ware artataad. 


iv) iwitunif a tion a tatut i- History of' inmunlz&ti 
.izosnn'* frow. th® paranti or family meir-ha-rr. ’.Iso 


r «ra of the child was for ari 


urt} t,o hOG V4tcci r.>it Ion, given in ti.r v.a 


to A»it«»kti of drug# in tri«d TOtt'itr t-mri cImo the 


oi ci6iij.vcry, condition ut tat/ 


to rule out tii« liecondory factor wh^uch give 


.c^^frl opwcntl^l hlito.ry I- History of deveio^nriijnt &I 
i»iS achiewd in th« fit»ids of gross KOtor, fin# 




r *•«!>(,. r;C'.i of Pfflital retardation and carcbral palay, ,m th« 
cayn«tiv« facftirt of lialnntritlon. 



examlriation i 


^ i^#s t:‘^ 0*05 

in! »it W43i9hing ii.^hln« for infants within;} Uwa 
tn^.; 13 k§, i^il« adult type wjioHifjg machine uit) 
nn '»ncwr«cy of 0*5 kg van usc-<? for canes 'neighing 
jnen? than 10 kq. 


^o!g!>,h.gft.l. lowcith I- It was xacordfcti nearest to 
0.1 cm. by an Inf anto«<«ter, for *11 p«ti«ntH upto 
th« *g® of S ye&xe. 


i;.atffrial waad 


Haparifi (I'rKServative fr<ia ) 


Mnlmwr a 8 *«ntl 4 l rae.^liunr^ (hiUi) 


kl« 4 var*n solution 


I’Hofiphstn buffer 3 fi)lr><‘ (vm 


ItiVTir** solution i 


t-Oiloua ci trata idehycratai t 


,li?till*»<t wfctar 


1200 rl 


pH of Al«»ir#r*i solution was adjuatfd to 6.| ' 

with 10'^ citrlo Solution was »fcerrllM«a hy lo%.» 

pfwssuxu imtocrluviAf opii ' stoiw^i in « rofrigsrator* 
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buffer aeliiae (PBS) 

A) O.IS M • mo^ aHjO <23.4 gK/litr*) 

?: O.is I-: - KSg 21.3 9 r/litrr 

’'untisi $illi 5 € - 9,0 gjf, Nac 3 ./lit 3 r#. 

phoiphit« buffer seiiiMi itli 7.4) eolation 
* U ? .a; wao aix«c3 with eolutlon S (82 »i) awi then 
pviuti >n c (100 »l) vm added. Th« solution w%» then 

by low pwi»»mr« autocl^viiK. ^na dtor«ci in a 
j- ef rS ; 0 rator, 

*- ''^noua blood was drawr 

aicuptlcaJ ly into clean and dry tost tubes IS ri 1 each, 
fx’?*"' I i.rrson®* Test tuba® *«wira incubatac in water bath 
et 37'^*^ for 30 minutes an<3 than at 4U^*C for i2U mlnutas. 

■»1n ! to?' e K'h tube was rosovtd with a ylaas rod 

/rrv.’ tnt. s<?r» rent rl fu^iod . The clfaax t^rui, it-.u •. uun 


i'j ’ t 


f V in :oI1'Jct«d ind laKed uich otn^r 


* ••’ * »''•* **' 3 X dtt'fed at ‘* 2 C*^C. .rTiU ailj. oaotea wr. to 

u ' 'i.t ^ afttji tbsoinq. 


blo pd^ aamrla i- 10 ml -^r {Njr; ;.Iu3r 1 1, 

!'! ) 'd )*• (?? unit of haparln/fnl of blo-si) whip 11 -’-tiifi 

i' tfu .i'*'!, rtlr tube from each patient for t .(nd p 1 i q 

c'o’roj'u Jro the v«noua blood waa slmriltanamial y roll (•rt •?'* 

j 

i I ■<;4alate vial from the patient, f:-c total -..r.d 

, f f vr-' nt; P«»i Itukocyte cownte* 







on« in 20 dilution of 

!■ V/J'.v:! v..ii ;f^u3f hy .?>dclinq 0.02 ir>l blood to 0.18 ml of sa: 
''''*■■' ' C . urk ‘s , fluid) in 7.5 >t 10 f?«i test' tut>; . 

^>n wn$ irdxed by g«ntle tiltinn mid rot-ttinq 
tv h*r»d ** 0 ' 2 minutes, Th® Jleuhaur** counting rhf«»cber> 

..nt c*i..rr-od vlth tu«|®nsion and viewed with 5 i:w 

unri r a niri>*ccp«5. The nwsbex of leukocyte w.?rc r;ot,mted 

aiv : 4 iruiati-d ,m below i ■. 


M X 200/ci* Wi 


* XI. nunikMC 0 t leukecyte counted in each bwj square nrv«. 

. ;.-4l four •qiiar«B wee counted# In which e»ch large equare 
cc.rt.'ur 'j Miall equere Ctotal OO est«ll sousr^ aill ca-uot) . 


I- A thin end unjfort-ay 
|«rj.r>h«rbi blood emeur wm stained ft.r 8 to r.; 


t’ltSi L«ie.*»im stein washed with buffered »r;}ntA 


«/l (n'iH 0 a together in the ratio of 1.01 t i) 


thrn dried in air. l^eukocytes w^re courtec 


oil cifru'tsian l«ns •ind tho percent oxrtrj but i oti 


ffant l(<ij3«.oc'ftet wa» calculated %fter r-aur>f*in>' 


X ■t ocyt# cawuat C«4jC i i- .■\b«olut« count wr .5 
;' f«! if iamzy cam frofi. th* total an-, di £f tji.-ut ^ 

i j i'ouiit Uiixng the folloving for.i.. uK-j . 
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j.i!.'?'' ,:^f T a: 


mtiw, of ijwtj-hoeytt rich 


e... vjr*i» oej^.ir^t«<3 fr'jn thr h^p-irj ni f,‘«d 
p«t. l;lood ly ^iravity s«dlw*ntiitlon iitthoff. ID ml 
of Mojd (2b uolt/nl Hood) collectt^: in 4 

at# I lli<.< j ‘ ®st tub* wa» k#pt up-rl^ht at tooni t«rf.|, srature 
for -> 0 ^ h'jm, rh« leuKocyt«-rlch plasa.a was collttct*a 
anf rintrifu 9 «i 1 at 1000 sytv. for 15 adnutur. i'ho cUc.x 
pl:rri V- ^ £.,paratf»d .jtd tho cell button vau fiuf.pend*d in 
phOfiJu.tc bufftit ouline a4.rdmal «»ser.t*ul fi.wdiuii.. 

'I'h.i c.a. 'ynt i .ition of lyrr.phocyt® sygpenslon vms adjust«d 
to ,? *• 3 X 10* p«r »1 Ik 


of sh*€p solution 


bluod GOlitiCfcisid In vclutitw of .*<1 iin v^'jr * ii 

n u.ii.i *.tui.*td in « rfefrivurntor fox 3-5 iia/;i and 
'■*•! a^to 14 .ih<»y|i ’cloofl v »i> wash'jti 

u s tfi Laf£(tf baling. On® of picked calls 


war. *« .'4 p*n «}«-.•» id w1«b«$ of buff, i xHina t: gi'r%j t 


ali^ntiy cancyntraticm than 5;; suepunsio 


triij. 4*uaptfi>»Aan was lya«U with «jcactly 14 mi ot 


cii f t I wottr anc optical {ou) wac ii<«H*ur 


‘Ho yliti. diatilltid water &,* blank 


uL i *7 represented 5U coi^cent r ,,1 iun 
1 4 Ot'l t/s'il . Fjroi* the 0*0* of sanple tectec? nnd 

of the jniipeiisioft (wi) r the final. voIuib® (vf) 
calculated aaw»ifaio« to.,th« *el«fe4«wiahip a v 



wdft dCjustat ta reakft « star.d&rd 

t j- Mc:« 


Hfirap HliC’»»f %«tr» w««h«d thrice with I'lfc e.nd 0.5 


aut I'-iiiia Aon Wirtii iieue in eoiution. Lytaphocytc count 

wei* to a-i X 10® par ssl in *iJ0. lo 0,5 iri of i*h«ep 

MIK.' mieptnwi on w-ta eddeS 0*5 bjI of lyropliocyt. * auajitjuai^n 
in tm end mixture was incuhatwci for 15 lainutaa at 37”c: in 


water bath, .■•iftair cent rlfimat ion for i ralnutea at 500 rp», 
itivture vm incubated »t 4®C ower night . j>upem«tant was 
refl'oved ami pellet was reatuip«n4ed in m*m 12»J drops) , 
Fir.fliiiy’ wet preparation was s»acie and » tamed with rnet^iylem. 
blue iO.lt) and iOO ro&atta toraiing ceils wert ounted 


undar a fiirro«ccp« to calculate thp percenta<?a of r'^sette 


'her three or nore A*ft®C*s were seer: feoheunc to 


lyr:'hoc 7 tn, it was conf-idencd ni a rosette forr.ar.rj C'l'll 


cell coont was calculated as follown 


cK i’ cell count 


..1 .'*^'.^*■^,*1 oi_ At ceils by j^oCT' 

\ •, . iy?i end t.a«ivech et.ui*# 


lywphocytes in nonisal peripheral blOO^ Cdf* 
ia^nttfied bf the presence of et least three surface h5»rk«r 


5 ? 



fnr ffoaifittf coi!ipeiif.|itE of ctmpUmenf, eurfa--^ 
A»*' vnc.'?’* ins «r»<1 r^ee-ptor© for at<|reQi^tgd IgC, 
i.wf'-lvf' -t r^ctjptor bearing lymphocytes can tm aettsctec! 
l:y ?*'f' Mni-’Jno of antigen, lirythrocyt® (s), entik^xJy i.^) 

-Ann c'Arsi (c) to form Ai%C rosettes. 


It) 3.3 mi of 5%, of CRW: suspension, 0.5 ml of 
h»e»c»lytlfi in spproprlate dilution (I » 400 
urtfJiti') was added and Incubated for IS mlnuteo 

'O' ■■ ' ' ' ' ' ' 

«t 17 c, uft«r wrtshinv three times with j,.}K>iphat« kufiur 
©f'llnn snd i ®tiusp«ndlng In ym eml ttsetfeaftcr addinj 0.1 ml 
of I i M diluted car.pl-sment Otean serum), tub# wis 
1 r.'.' Sfi for 45 minutes et 37®C. The cello t-ioru washed 
with pftosphete seiin® and then resuspend to make 

m -'orK' vntretion of O.Sst of ttC in phosphate fcutfur saline , 


j 3 *S 1.1 suap-unriun of lyrophocytu ( 2-5 


1 ui' iu M jjl» waa uikMcl ano iricubettsd at 37 C for 


. ihti s>ui,utiOf 4 raru..p*nd and, wet ^.ru* aration 
i.'»*S Atainiid with fiathylena blue. l‘in«ily 

'.ffxxi c:)unt«d under the sdcroecope to calcul-»t« 


<t, t;, « 0 1 .*4iiv rosette fora4n9. lymphocytes 


% yraap of three or aiore oiiBC's Adh.#r.-;>nt tu 


i v<"'s» rHj<; »‘ta k 3 « consloered *« rosette, rtbsaiutu h <: 


calculated US follows i 


Asoiuii' B cell count 



ontact eensltiaation ttsst 


•olutlan of OUCB in mmtom of 1000 
and 1'; u-i/o.i ici cofwantratlon was wade and stored in 
an "isii-xi r ^nlsurec bolt It at «K>«i tfewperatur® • This 

>- it. c?tan!^ad after awary 3 months, .italnl-tis 
ritiQ of 2 cr< fil»jter waa i»l«cad at tht- site of 
of i.o that f.iji«d area waa obtained, Jansitlaimj dose 

0 f lOrjf) m;/0,l ml wfts aipllod on tii« right upgar mmi on 
volar surf 4c# ailgntiy toward* the lasdial aiae, ^iiiiultaynwuusly 
a rh of i>j:CP C5Q ug/O.l wiJ was applied on irt*! 
fi«ai U uC tht flexor side of rignt for«««». 


•ftor the ii|»plicatlon o£ 0}C:a these sites wtjro 
covj r»Ki '.jk! the subject's parent* were Infetructcd not to 
‘#ii’ a*t« for 24 huorn* «it€ wis «xa«a,md alter 


4B for 4 ui-oiitintous flare, indicated by the 

A|lfp v! . I., < ^ I iC^ of ir>thsffMii, induration «.ad vwsiculation 


was ijraded accordxag to trui c 


iiiun'cer^ il962) i 


uouquivocai spontanooua flare occuring at 
loin tftjftsitliim} and the challonq* rloi>« i-ite 


dpontaneou* flare occuring at only tht. 

ijaitialng dose *it«. 
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*• *n tern at a SiM^ntanaoua fiaxw, 

i*s ajjij^licAtion ef a cliall«n9« 4o*mi aiicAtad 
air. ua^ciai vocal W^tion. 

J f no ®4<OBt«mN5u» flazti occur r«d ®v®n aftar the 
r-i®i;rlJcf‘*cior: of challmagc a©«®, th® reaction waa 

corf ' ;f»* re (1 pJT ns'catlvc. 


****•»*« 









'i 










Thu pw-Mnt study was conductsd In the 
d«i.£TtBic nt of l-aftcliatrlcs# k.l.S. Itedical Collccf®, 

cwr a period of 1 y««r fro© January 1909 to 
4*#c‘jwb%x i969« Ths aifn of thm study was to assess th® 
itMii:tr3loc|ic» 1 status of clllldraii suffarin^ frofu Prnt«in 
calorit lialnutrltlon (P 04 ) . 


sajq.'la of 20 children 4»gfcd l to 5 

r«*r» V4S t4k%n fer this study which includau 9 healthy 
c';'^i<ii'M.n and 11 children suffering fro« protein ealorla 
nmlnutrltlon. 


mood hian&oglofcin anc s«ru4ii albuiwin low is 


.v'Ui't « ji t 1 and anthropofaetric measureawnts via 
weight am Iwight/S-sngth noted in each case* 


Humorsl liwmjnlty was assessed fy 


(P cflJI count. Cellular iswrunlty \yas arse 


(T cell) count and dlnltroahlorobonaeno skin 


«C!n#itx K ition l»«t in awry child of the study and 


COUthil gioupfi 
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Malneuri filed 0^ 


According to age Indfpindent criterion 
Cl'tciieren Claiaifleftloiii, 1967) iB«liiouri»h«d casea wer® 
aub»i.j.vii|4id into thre® grotg?« '^Xz*» Maraasnim, ^.waahiorkor 
and K«r«*}aic-.i<ii®«hiorkor groiap. a®a«d on thi® 

Icatiaii, 13 c®a«® inwrv ®uff®riiig fruir. e’^xotSiUtkM » 

3 imd kw«®hlor}i*>r 4nd S cmams had Maraftatic-iicwashiorJioir 

U'«hi® 1). 


JUl®tri HitJon of children of study groiiii- aecojLCi.ng to 
clinic®! cl®»ilfle«tlor! (McLftren Cl®«8ifleatlon, 3967) 


Clinl»;-4l group 

r«Lar®n 

Bttorm 

lie*, of 
eaaci 

A. rontr-^l orotif) 

rnmmm 

/ IS 

9 

6. tu'jy group 1 


0-3 

13 

Kwjahloricor 

4-8 

3 

Mar afudc-kw®® hlotkor 

9-15 

5 

'tii 1 


JO 
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Ah® 9tv4y <9xmp wm» mlm> •ttb~4lvM«d «ccor<iins 
t:. ♦Jic cla«»ificttUofi of ^ttritlonaX Sub-^wwnlttee of 
:n-!iiu of i*a®di«trlc® (1972). Th« distribution 

V'f cui>ja *a variou® gr«d®» of J®«lnutrition waa as sixjw 

if t«i‘ i« 1 1 , ■ . ' 

in th« pr®®#nt study th«rt ua® no caa® falllfy? 

J f*. (fi 1 Wttlnutri iion * Ttix®® casw® tiwd grad# IX and 
y cti®4ia Of*»d® lU iMilnutrition. Thftjr® waa 10 c*i8«a 
t, f lu t^alnutrltion in tli« i>re»®nt atudy. 


yiat.cibution of ©*•«• aeeordii^ to lAl' classification. 


of walnytJTitlon 


i«wf® of 

•)cp«ct®d 


Wo. of 
caa«s 


ton t ml crtuji^ 

ffroup 1 


80% 

f 

Orado 

1 

71 - 

80 /i 

„ 

Of ■■§?% 

A# 

61 - 

70.; 

3 

Criwle 

III 

SI - 

eo>; 

S 

Cracl® 

IV 

fL 

S0*4 

10 
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Clinical tmmtum 


C *.!i *1 rSKNIIl 




*'Hi; 


Na»9f 

oasts 


l^rcsntfiQs 


71.4 


.kin c^nnyti# 
Hi fi^ly 


14 • 3 


14.3 

24,0 


3S.0 




iliHE?, * 


~«Mtt III showt tha clinical featurt# QhS'irvmA 
ir f4f»ln'3utittht<3 casts* Ths» mx 9 15 (7i«4%) cases of 
iCF who h«<! chronic dlsrrhott* Oedtiia i.fid h^lr 

wmi) in 3 (14 .US) cases esch, whll® hcj-it.ornegily 
itm'l skin chnnyst mm ot^rvsd In 5 (24%) and 8 ( 385 ‘ 4 } 
»alfioiirishe«l ems tospsctlysly. 







wmlmuritimd emm» mm iurtiwr 
...t:-. ta tim imqmmy oi eUaie«l 

di®rrh>.>a«, hair ftnd skin chsfig«« occu.trir«3 

in w%rioisf ^t'§tS9$ of tisiaaki^tiion* kost clinical 
ra4jilf.;istitiaa« oooiix»s4 i«l%h 9S«ater fmquoney in esv&m 
©f walanttition, «• oHimogmd in th« pr«»»®nt stafiy 
iTafcls l.y). 


itioMlny thm SistrilMition @£ oiinicai nsnifcstatlons 
mnang various gradss ©f asinutrition* 


iil 


03.33) 

a 5 1' 

02. S) (12. S) 

10 9 3. 

cso.o) car 


25 3 3 5 0 

(71.4) (14*3) , (14.3) (24.0) (38.0) 





:.S) 

2 

(2$.0) 

4 

(50. 

1.0) 

3 

(30.0) 

(40, 








"Hi# 4itti:ite»tlon of c%M99 »uff«rlfi5 f roiii 
♦i i]n'atr*t|,;n i« f^vn in ?. uut of a t^tal uf 

2 3 C'SIMS «^iuii.rfe3d« r.iaaiiiwifi'i nimS^x of ca»«» 

v;r« in 1 . 2 yiiafo «nd 2 • I f^ars ago group* Cl4 a«d 
S «4iw« la 3 • 4 y«ar» and 4 • 5 fmmn 

9gm oroup#f iiiwpla #oafit^d of oaly oaa caso ««ch* 


In tb» ooatjml gcoap« 2 cmns eac’^ vnrs 


Thmr* mfm 3 «#»#• in 4 • S y®«r« ago group 




»CI® d.‘'.»tritoUition of control and otudy groujps 


Clinical 

group 


;Tioup 


'mi « 





tei« 


y.uwiM An th® control group, wh3l« 
tu** iutlo Q»mUi, 0,0009 mud 0*0009 in 11 

2;: IT I'CM gco«ii8 rutpacti-pely (th»r« wan ik» c«m 

tnlU,^ ir ^r4at 1 Mliitatrition) . A gradual fall of 
igft/hii ight^ ratio waa obaarvad as th« sauerlty of 
K/tlnutrl t luT incrsaaad. ■ . 


iitaft ualqht/halght* ratio in diffewnt gi'oups of 
,-..:.liiouri«h#d c*j«a and tha csontrol group (Rao «t «l, l970i 


Mian w@lqht/h®lght 


■roup* 


0.0009 


rra<*« IT 





Control 


9 OQk) 


1 77.78 


a 22,22 


Or®4«i I 


il 


20 95.2 


I 95.2% 
S|i«elfie4ty i 77.®% 


i4ti% viA Sineus that 7 aut of 9 cas«t» o£ 
had awan wtiobt/hoight ratio atoovo 
0, ..<1:# '4hiA« 2 C4M« hod o auon valoi bolow O.OOIS. 

In tiav »tyo/ qemip out of 21 eoooo. 20 (95.2%> hod a 
v»iy«) btloo O.OOIS and only oi^ (4*®^) had valut abcve 
u.uola. i iui %<• Auht/hoi^ht^ ratio wo# iuuiid to iiovt 
Bt'*.UiVity ond spaeifieity of 9^.2^ and 77. dA 
r* e* wet iviiy. 


T«Jbl« VII 


OiatjritnitioB of oaa«» i[wm>rdAiiy to th« ratio of weight/ 
h»lght^. ' ■ 


Group® 


Total 

Mo*o£ 

catar 


hftan welcht,/h4?ight^ ratio 
?»oQlS aboya && loo V' . ur> 





If^ tr*^ table iflii that ifsluc of 


B AH coBtsoX CAMS WAS »«<jh higher «fjd 


significant than the value otoserwd in 


of maXniitritioii 


tm control 9»^«P 9 children had »«rm: 


ilby»in ranging tsetwean 4.1 


S«l with a tMian value 


of 4* S3 Q»M1 qm/4l* ^ Children of grade il malnutrition 


{P • 3) had witB aertiiii alhiaidn of 3#7l ^ 0,57a g»/dl 


i.nd 1 range of l.i • 4.1 gsf/dl, idiile in iCh of 


gro^’it 111 mean valoo was 3.44 * 0,112 gw/dl with a 


ran:,® of 3.9 - 3.6 qm/6l 


“en chlldr^^rt bf long Inc to 


h,K;l allsiUAiri teng#® oC 2.o - 1.6 ga^/dl 


0.534 guv^dl 


5i^}. 1 »tKW»« that there w&a gradual dejcrunsn 


i,w. nltiiPln as the severity of malnutriticn 




MM 



Of' tt'rsyas albwiii in control and study' ^roi'p^i 


crnitj 


liO.Of 

caaei 




rum aADUiaxc xei. 
cin f- £ . D , 


* Ii %, *» v/ 4i». 


9 

4*1 • 

6.1 

1.53 


■ . 3-57 

t u*y grouf 1 







Uri'lv 

1 

«w 

•<m 


- 


- 

G jr ?»*;!. a 

a1 

3 

3.1 * 

4.1 

3.71 

tm 

0.f.-7tJ 

Ortda 

III 

8 

3.0 - 

3.S 

3.44 

4* ■ 

0.112 

< cudw 

IV 

10 

2.8 - 

3.6 

3.35 


O.f-34 


jalwji^in^C!ontrei_«nd, ©tudp * 

ftft'iwogloblii# atooluta and dif fartintlai ieucf»cyt€ 
C'.'.r'ti wf rtf d;re in ®ach child. !Ia«ai3tc.loi,lGiU vidmB of 
*;j :»;! Mf..'. I’C!* '5roui<8 coiip«irecJ. 

In tt¥f control group# mm Hb v«lu« wa® 
i 4 ‘ . U< t U . 577 qtnx whllt it vac ll*4_fl.l4gtT;,in 
H 4 .i 4 U. 11.0 f, 0.901 gtiSi In grc.d« Ixl .inu 10.4 1.2 ga.;» 

ii. f, J '/ Biclficuriihfd cmme ra6p«ctlv«ly . 

.ibsolute count In eortn?! <?roup 

v'^sfl ?77?.S0. it was 349-9.7*^, 313fl.61 

;v,M.3a in ffwd# Ilf III IV mainour is iwa easi.*. 

nBymcit im^lfrn : , \., . ,' 




' I ! ' ‘ . -i , '* i ; J h ^ 'i •' ■* i " ; 

! Li,' .,i „! ' • '.L-^ ■' 



!i 'i»r.i4S'. o3. 


vflwas In control and study group*. 


i-'MAn polyuorph ceotMt in eontroli group was 

- l.u . «hil. in ,r«s. 11 , HI ,na IV Mlnutrltlon 
)« » .t il.tln, 53 . 75 * and 50 . 50 * Ma|).ctlvely. 

yrut. l|'«!phocyt« count in control group was 
d^ ,77 2^ 0.94 1, while it was #0.33 ♦ 10.5, 38.5 i; 3,4.274 

4m1 J5.3 2. 12.129 in grade II, iji and IV mlnourlnhed 
ca«t« ri spiictivtly. 


It i» eiriatnt frow tabla IX that there w&b 
no aryniflcant diffarance in th# polyassrph counts of 
contioA «-id atuily gir©y|>*# Valuta of h*e®oglofcln. 


kire;, I otf' 


3775.50 


0*171 


I ryh 


i./r.i,hocyt«a 


2496.22 


10.4 

i- 

i72 


51.66 

t 

laTos 

40*33 

loTs 


3123.6 


11. 0 

+ 

oTool 


53,75 

p 

14774 

30.5 
♦ ' 

147274 


50.5 

4* 

11.90 


35.3 

if* 129 


3405*75 


11*4 

i714 





t ""K! 


Ir-wciKJlocilcal »tat«« was studiadi by observo-n^:; 
n-cvi; .4f>:j T-cwil ipi^hocyte counts in control aac 

W-.‘>^.Ai.. j.yn.t CTabls .f «nd fi^j. a). 

y««n of sbsolut# i i|^!x>cytt count in oontroi 
vti nM.SM ♦ 316.4if. It wm 313.45 ^ H4.604 
in Qra:':j il, ?S4,f4 t 511.0# in grad# III and 
1 i4 u < ' 177. &4 in grad# raalnoufisbffd cases: . 

iJiffiir*! ticuB In abBoluts and |>#»centai 5 ^ Il-ly«»phocyt« 
counts, tutwaon tha contJWl and various graduo of 
j.ujAotjuri $he.i cmm» mz® ynifoniily non- significant 
(i» '“7 ;J.55) . ■ 

In contfol group# ii««n l-c«ll count was 
17.#.4 Malnourlshtd cases bad a mean B-celi 

coufit oi 77.13 4^ ##487'^# for grad® il# 25.87 ^ 1.83‘i 
fur tifmit III and 27.9 t l.7t'i for grad® iv case®. 







fsMr-ft'E 


4 




fcj i 3 1 f I i Qin of (eac eotui't) in #t«fly 

r^ntri-i group . 


Oroy^f 


tf-euAi Qoufit 
•!! #* « 0 * 


S12.45 956 , 9 $ 1048.9 


. i«ti8tiC4l 

aiffnrt no* 





i’.;, X'’.* tTibi* )fi ana fig. 3> 


Abaolwt* count ftir control gjToup was 

1340 2t.S.2lS, whlla It w«8 IIOS.IS * 523.455 foi 

Xi, OSO.i© I un.n for «ta<a« m and 
ii22,7i ^ 422.34 for gxm&§ IV e&ma of malnutrition. 

tna diffarcnct in |>®»c»ntag« T-c®ll count 
of control caiNia and grmda IJ *alnourl«h«d cmne wm 
non-miqnlUemt i9 7o*05)# ifUlia »uch % diff® rf*ne« 
waa aignif leant «4i«a oontfol caaaa mm eoiBpnjrod with 
^ ratio III wd IV caaaa. Th# statistical diffarenca af 
atMioluta t*eail counts iMitwaati cont»9l «d grads li 
malnourislwd easts was not slfnifieant i9 “yo^Qb) , 

:^uieh a diffsrsnea tetwasn tlis oantrol and grads 112 
control and gri^ iv nalnourishsd casss was significant 
i k «051 • 

It 1» ©widsnt f«5iR table tl that mean T-cell 
V'.Mii* ti."ro>»^tt#| in control cases was 52.0 * 

In th* group, it was 33.13 ♦ f>,944% for oatlents 

of or?';.!e II, 10.5 ♦ 8,6i!l for patients of pr^de J}1 
n<l 7n*i < 4.aS7'% for patients of grade iv walnouriahed 
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ij! af T»c«ll (4 fo«iitt« ccn»it) in study and 

central cjroup. ' ■ 


Alisolut# 
T-ewii count 
m m% ^ *U» 


btstistietl 

dlff«rsf>c« 
when co«Ripsx»d 
to control 


s-r: xattf count 

Kit wr S»»D* 


i.t at ifltical 
di ffe renew 

caci^Ai’td 
to C'.>nti,ui 


ia40«03 

♦ 

2€e«3IS 


52*0 

t 


IIOS.IS llSO.a 1122.76 
■ .i ^ i 

saa.tss 074.73 422,24 


*7o.0S L.OM (£^0.0! 


33.33 30. S 20,1 

«» t t 

6.944 a. 660 4*667 


*7o.os £.<^»05 £.o»o^ 

< f £„0.O5 ) 










'm:m. xii ana rig, 4) i 


To 2»4 *llnitf®chlojrotoii*MMif» •enaitiaatiofi test 
0*!3';4 chile r«n of eontfol ^roiiqp thoiMia poaitiw wactlon 
whilo SO* af grada II and lu aach and only 9% of 
grmin IV aaimsiurialiod cthildcan diMonat rated p©®iti--/% 

r. . 


On further ©xanlning th« ati^y group, it was 
obt«iwd th®t in fraAe II »aliiiitriti©ii# 1 out ©f 2 castis 
Bh©i*«d ti poaltlwi raactiofi and I out of 2 eases showed 
-ua raaetlon to PMCl* 


In grade III malnutrition# out of 4 eases 
a no fu action and ona aach caaa showed tl and 

■♦2 fooitiw pifiction to DtiCi. X® grad® iv mslrjtttrl tf o®, 
t caaa showed el reaction and 10 caa®6 t91%) a!icv*i.!<3 
cij reaction to OfWS out of 11 cases in which DWJB test 
w ,s dor( * It i» «¥iaant from the table th^t -lo t}m 
of faslfiutritlo® InersRsed# reaction to 
dacr#«jB*.-c . 







Ca«tr-3l group 

2>tudy I 

I 

II 

I II 

IV 


It 1» «irid«nt from th« taibl«-XXlI 
Lh>»it, t VU& • gridttiil d*cm*»« in PNCB »Kin 

4» the T-cell count d«er«*»«d. T~cell eount 
fcii . ...! i.,>l c««*a w*# S2»0 + 5*889 'and all the C8®«s 
shuymo iOi)% positlw jwdctlon to WiCB. In H, III and 

*v «,ilnottri®h0d ci»a» vhera f emll pcrcantagna i«irc 
ja.s «sd a#.l «»p«ctiv*ly# dscb poaitiw 

rr.'icx *oi. ^* 4 ^ oto»«rw«i in SW «•••* «»ch of grad& ll 4* ill 
«d » of t»i« «•••• oi grad# IV laalnutrltlon, 


tm% jgi 

Sikin hwxmmitiirity u»t in »CH and control. 


mi 


t;r.ici£ of ito.of 

.'Unutrltiofi ea»«« ♦! 4a 


180 



iu.aation p«rc«iit«9« and DNCS cKir test 

c'^ntrol and study ■ ' 


c;r««J« of 
».-iiTa;t tltion 


DUCBra action 

paosaotag® ^oiltTroTSI WiatTwW 


Coritr")! 5rouf.' 






l«ukocyt:t caMWt (tMJ) # Immooytm count 

iULC) • tfl»# body might msA twi9bt wm «»»e»sod in 
• Dftt* itfii# in m® nttni^t to 

cc rrr I ete garwMteri Of Minutxition with th« 

iwunalcgfc flnrtlng in chi Wren. It was also our 
«rf«,iwoar to corwlate th« iiwBunolooical iralues wiongst 

themaeltnsn , 

1 . .* H«liwtr 4 tii »i! I 

Hi.lnourl»h»d children w« Idintifled into 
i;,rf « clinicia srouf on the be«l» ot McLewn (1967) 
ol«nifi.:«tlon. TM. th. .-.*.1. eon.l.t.d of i» c«.« 
oi MrM»u.. s c.«. of H,»«lrtc.l»Mhiorkor «>d » owe. 
of *;.«hlor*or (T^U I). Ho.e«r, c«.. eUo 


d€.^ nt af 


ta mme§s 


frmi pm 


tm t#«t Wililt* w 


ii' wnol^i 
e • un t i m I im 
tf’fit (fMlliiltr iw 



i" 0 r*Srn 3 to 141? Cl4Mf«4fle«tioii. Thae, 

mtUrifig f stw f tad* II, S ca®«« had 
•< 3 f Ill and m «**•* hail ftada XV «aln«tri.tlon in thm 
study CTidtela li). 


r>c!i«a of tfm aarllat Cf^naan, 1969| 

f^wr^ndr?* Fuwar, 11*13 and Bli«idati» 1977) had pt®f«rr«d 
to clrtflsify thalr naloowrialMid eaaaa on th^ b«®i» of 


elinlcal fw®t\iir«s Cacora ays-taii)* diMignating tfm 


faui>i «• i*arMiBiia« iteaahiorkor and HaraaiRie-kmihlorkor 


««*«n (1971) in hi* •tofly ©f liwuwwflobolin 
lawla in P*n vm4 I4i« olXnleal ©iMiaifXeatlon for 


aasaaantnt of natsltiofial atatoa 


icimrrar at al (Ifill diaidad thair caaaa 


ellnlcil findings of o##i»* (ptaaanea ©t tbsanca) » 
i*ru»» elbyaidn ooiwantration and losa of aobcotamou® fat 


at al ( 1971 ) in thalt study of cell- 
xkmmn r«*ii©n»a 1 « o**!^®*^!* 

ui th.At of mrray at «l (Ifil)-*' ^ 



\m- 


call* 9h»mg99 mti Might hsimi 10% of 

iitifht-foiv«g«. e«rt«in ca»«» @xclud«a by ttw 
authort mim tham nho had rtctiwd iBwtxi»o-«uppr®«»lim 
tt'i® rapf • 


• 9 kMg #t alL Clfii) in thair atudy of saruai 


in^atiOii* 

nomiimTt caifain authors COoil «t al# 19 W 
:Hi,fidr«m'khar •t aU ItSJ) prsl^rrsd to group their 




mi ta lAf <1912) elaailfloatlon brca«e« 


if '.i.'it rrnr« obJectli>«. ■ ' ' 

Kiilnoorlfhed case* in th# prssant sttidy wmm 

.u,.o «r».-.a «:comnB to I**- Cl...lllo«tior. 

•ri.u., J e.... <-« nfttting ftoo at»J. tl, 8 cao«« hKl 
W CM.. I*.- «.«>• «lnutrlU<m. 


itanjc-fiY t>t ml (Ifil) in thair atuily of iitreurse 

skin fast} in amlmiishad childraii iwe«S 
rw to I losing crltsrli for talactioii of ca»#a * 
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wniAOTii Of pmmnt ttudf* mm 

'^.iarrhcea mM skin l••loB, oii clinic*! •Jcamination 
itj '"?I.4?;) cases in the pxmmmt stwiif had chronic 

3 (14,3%) had oadenot 3 (14,3%) had hair 
rhanvta* S (24%) had aXin ehang^t and B ca»e» (38%) 
hAiS Jiepatoiwgaly (Tafele iii) , 


Chandra (1983) observed in hie study that the 
incidence of diarrhoeal illness eas increased in 


nutritional deficiency status* SiBu-lar roeult# i«fcre 
obtaliied by Cher^ra in yet another study (ifSS), 


All the mlnou: 


la haw been operative 


Kajcipw nu^r of Bialnouriehed children in the . 
|)r«»f>r 3 t study were Been in 1 «• 2 wfid 2 •» 3 year age- 
fjroups coRipriBlfig ««** <*^*> ««*®» reapectively, 

out of 21 case* esiaiilned* similar age dletrlbution w®» 
ty Jcostor at al (ISSt) in their study of 225 
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;'ii ohll(Jr»n, whin 4S» ehlldnn in i 

and 3016 ehiUmn In a - 3 y««r ag« groups 

■■ 't* II! '/) . 


S 


, J?rw; 


i»mz%m allwain wmlm { 4 . S3 + 0.368 gii/dl) in 
coDti'ul ca»«f, obaarwid in tiwi pmmint atiriy CT«bl« m.1. 
«id fig. I) wM mom or !«•« ai^lar to tfm valwis 
otetainad by wmriom other wodwr® in the field (^»hta 
et «1, Ronghw, lf74i Miendari. 1977? H®H«r ©t al, 

17781 GcH*l «t «1, lOiOf chandriMieWiisr et el# 1983? 
et al« If @3# and Kinia «t al# 1984} • 


It wiue OiMorMid in the psnmint ntndy ^at 
eeruB iafcimin valut Had a daenaaing trend with the 
Mearlty of nalnutritiof). Xn fCM grotip# man aerwi 
altjy»ift %$m 3.9 l 1.2 gm/4l in grade II# 3.4 t 0,2 gm/dl 
xn gch-:,* *11 arid 2.0 ♦ gn/dl in grade IV malnutrition 
i:* i ri'lv (Table Vill) • 

m iomr»« correlation of aertwr- albumin to 
auv«rity of malnutrition hai alao been obseruel by 
various other worlceri In this field (l^hta# i972i 
..-'uft. ndr#! JCumar# 1973| Wiandarl# 1977? Goal et al# 1900 

- .ThwarowMisr •» «l. »«)• How.'wr, ik.ii sanim 
, ur.ir. Ifvel of 3.0 ♦ 0.61 sm/OX In mnlnourlshed CM»» 
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; «t *1 Utti), if®« <2<m«ia«rably 

/'■.■•V-An,d to that ohmtm^ m th« peasant st^idy 


'''->!».pe»rl»or of 


m »«niii altousdn level from differont 


<t%uthor 


3. Menttirrey et el Itil 3t®i 


4. Mci'Syirrey al Iftl 4*11 


fit 1989 4»S3 


Bell et al <197<? atiidled ii«ru» altoomln in 
-mu mlmmxiBrnd childrefi. tHey ob»en»a that 
the n MM a ■ifBificwJt uedoetion of »«rw allmodn In 
»iilB0ttrl«hed ^mm to contiol. 




li Aiiararuai? 


In th* pr«»«i*t BtwSt Man valm was fowrid 
to b« li#l6 ♦ 0#S77 pn/dl* S^a «t ml 41983) Md l.mmr 
«t «1 419S4I ifajported 4n th«lr atiidly that mean «b valoa 
w%M 12. S X an^ 13.1 i 0.6 g'si/dl reapertiwiy. 

Th«a« rmlmm wtrm mom or lasa similar to valws 
ob««n»wd in th« presant sti^fy. 


^mjmm * 


Man Hb rmlmm in II. Ill aiwl IV grad«» of PCM 
wara 11.4 ♦ 1.14 m /tl. 11*0 t 0*t0 ^ni/dl «d 10.4 ♦ 
1.2 ga/di raspactiwly. Th«re was a gradual reduction 
of Wbi% value as th« €l«<jra« of m&lnutrltion inert? wtad. 


fife w» eignlficantly dspressed In chllclran with PCM 
(7.82 ♦ l.«2 gVdl) . 

I'lci'wrray at al (1981) otearvad that all casss oi 
KwaeniorKor hiid sigaificantiy reduced levels of Ml». 


The- mm percout#*^® ly!«phocytr count In cuiitrol 


-w ^1.77 -r J.941. Mean percentnge lymi hocytu 


vnmtn in various grades of malnutrition wt-ra a« followBs 
n.33 + iO.5 in grad* II. 38.5 l 14.274 In gradw 13 i and 


! 5 *'' 2 : ifi |rr«^ XV ludfratrltloii. Ther.t?' 

r 4 -vr« 'rSwci 4 «dlf Immt than thoaa •aan in control ed«©^ 

rr/iM 4 # IK)* 

#% raduetlon in lyiJ^hocyte count was 

by various other noxkora in th® field 

(• 'i-i* iV) . 


Table K¥ 

of mm 03 unt In normal and 

ii-ilnourltfhed childran by variouj worlwrs. 


I 


P ll«4r At**# 


jai&JBL 


Author 

Wo » 

Year 

Control 


111 
^ At 

iw ■■' 

1. irrelih# «t al 

I97a 

S7 

SS 

S2 

34 

2m >w3tev «t el 

itat 

46*7 

« 

“ 

43 

3 . i^rwB^nt etudy 

1.999 

44*77 

40.33 

38. S 

35.3 



♦ 

♦ 

t 





mm 

"**• 

'*** 



0.941 

IC.S 

14.27 

12.13 


l^-r^r liocyte CQUflt i 

There wafl flraaunl fell in the ' abeoluts^ 

„* thi? atrerlty of malnutrition lncr?^:«■s, 

obt'.fc<-vt.d in the present stuay. In control cinfc* it ^laa 
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sti»3y 198f 


3775.50 /m, ymirn 34S$.7S/<m* 3123.61/ch>, and 

ecnint* weria observed in grada ll» 111 and 
nwlrutirition satpaetivaly. 

A iimilar reduetion of oteoluta lipiphocyte 
count %f«» obsamwsd by various other worKera in their 
•tudiea CTabla XVl) • 


Im HeuBiann et al 1975 3279 


2* f»rablia «t al 


3279 

♦ 

■mm 


33110 

mm 

2860 

299 


240 

300 

€870 

mm 

mm 

m 

2770 
i ' 

750 



300 

4596 

■m 

4224 

im 

3626 

i 

312 


190 

193 

3775.50 

3485.75 

3123.61 

2496.22 




obtained in tht pr«»«nt »tudy are in 

co'iforjJi.! . ’dXf', by Vint (19371, fciKr^'th 

*-.'f al Cr'7i), tro4#n .-t il iim) and Chandra (1972). 
x'atta (l!;7a) haa poatulat«cl that in malnourirhcd 
chilciran itrophied thppua wa® tiw «»3t ii'itolj cmim of 
I'fnitNoj'wnl 1 , 


Irmmifjoloclcal atatua was atwdlftrt by obae r\rl ng 


the iwcell and T-cell lymphocyte counts 


a-cell percentarj# and absolute counts in control 
and study group were aatlmated and have bean depicted 
in taLla and Fig. 2 . Tha B-cell pareentage and absolute 
counts {27#66 + 1.^5 and 686.804 + 216.469 resijectlmly 
in tha control group) did f»t differ significantly 
{F “7o.OS> from the values obtained in milnowri®h«d 
©roups of cases. ’Ibi® finding ia mm or less similar 
to tiw finding obtainid by other wortecs (Hrown et nl, 
1965; hc^arlam, 1970 *na irafcha ©t al, 1978). Absolute 
’'•-t-:?'!! '';avr*. r. not significantly d.lf f''»r-fnt in 

rr.Al »• I'A'ir rA - 1 r*nd twialthy cantrolai (* as obsfjrrwiid 


1930) and rakhir 


(197'^;. A'ur.. t.i al 



Coi^«ri«ofi of i)«reontft 0 « in control md atiidy 

grov^B QbSBrmd by ▼•rlous tfo.rksrs. 


control group 


Aiit':hor 


2* Prabho «t al 


aWiir et al 


5. » resent study 19B9 


* pDolQd mean 





Autlwr 


Y««r 


Al»oXut« B»cg 11 CPU 

control - ■ r .. H sfl- 
II III 


»r c*ir!*m. 


In #rabha «t «1 1978 970 


2* VjfWn^url «t al 1980 1428 1323 


1204 


1348 


3. Fakhir at al Ifii 1479.4 1530.60 1498.76 


1761.61 


4. Present stiadf 1989 6 86.804 812.4 5 9 54 . 94 

216.47 114.604 531.09 


1048.0 

377.64 


authors . 

t-rafcha et al <1973) in their study observed 
tJionl'- red«retl <P / Q.QQl) absolute E-cell counts in 
^..iotfein ueticlent animals while B*cfll percentage counts 
remained vnaltcred in these animals. Howwwr# she did not 
un normal S-cell percantag® coumts# generally 






no ii^nific 


y hav« been 


flnnx'aoe in T-c®ll percentage count In 








PerghwBon et «1 1974 


4. Vfmhhm mt ed 


Pr«s«ifit 1989 


C&^?mrXson of T-c®Xl count in control and study 

Cro^s with prasent study froca dif£«r«nt studies. 


206.5 792.54 355,67 


3025 


1479,6 1224.9 1258,2 1019 


1240.02 1105.15 1350.80 1122.76 


1989 



HjaitHAfl 


in cmm» of nainutrition 
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it WII» conclmliia that th« inqpaiment in dncb re act ion 

tha 6«tr«ritr of iaalnutrition • 


Tablt m 


comparison of ONCB r« action Iq mimai and malnoinrished 
children as fvportad hf various workers. 


bi 

• Mithor 

# 

ifstar 

Foaitiva 

ra action 

Magative 

reaction 

fio 

Control 

FCM 

Control 

iCM 


sa^h® ot mX 

1971 

19 

(100) 

(i) 

m 

12 

(92) 

2 • 

Chandra 

if7a 

IS 

(100) 

3 

(34*3) 

... 

15 

(6S.2). 

3* 

Schlosif^r 

and stekol 

1974 

8 

(88.8) 

4 

(33.3) 

1 

(ll.l) 

a 

(66.9) 

4 « 

Fai at al 

1981 

92 

(86.7) 

26 

(54.1) 

4 

C 1 3 » 3) 

70 

(45.9) 

S. 

Murray «t al 

IfSl 

31 

(100) 

20 

(50) 

« 

20 

(50) 

6 m 

Saha at al 

1983 

IS 

(100) 

12 

(48) 

- 

13 

(52) 

?. 

Present study 

1989 

4 

(100) 

4 

(23.6) 

mm 

11 

(7«.4) 


Figure in partnthssis indicates parcentag®. 
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Th« r®iult of OICB so.actlon in control and 
ai'.udy gmnpm m obt«ln«a by irarious oth«r Markers 
<^eplct«d in tabic JQCl* Fro* the table it is evident 
that th® observations of the present study arc nearly 
close to those reported by Rei et al ( 19SI) # Itarray 
et al C19SI} «id Saha et al (1983) who obtained 54^1%. 


f>0% and 4@X positivity to £BCB» respectively In FCH caee& 
while there wm s 23*6% positivity to DICB in the 


present study 


Al»o« in control cases of present »tv5f 
pe«entiKje of positivity was 100'3& to test. This 

was the saine as obtained in Majority of other atwiies 


study of call Mediated iiMiinity in malnourished cases 
usino iiiiCB skin test revealed that walnourished children 
Jewlopwd impaired reaction to DNCB. Th® ohCS reacti-on 
itAF related to degree of malnutrition* 


_a ge and 


( i a. } ‘Jorrelation l&stmmn 


The present study revaaled that T«c@ll ]|^rc«ntag®' 
vM pofJiti^iciy correlated to ONCB reaction, control cates 
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Mh0£v -i-ctU |x?re»nt«9« count was S 2 .C) i,h.jw©d 

%m% poBitivity to omn, in «rad« 11, ill aixJ IV 
malnutrition T-c©!! p«rc?ent®g» eounta w«« 33*33 j. 6.944, 
30.5 t a. 660 md 29.1 > 4.tl67 WBpoctively. mCB 

w»« iO*^ in gr«fS«» IX and ill malnutrition, 

1 i#i in grada lir nutrition only 9% ca»«s ahotied 
njoaitiva wactlon Bwi the xm&t slwwad r«.’ action. 

iiMitvs of tht pr®««nt atutiy arii in eonforiotty with 
tho»*i rif|jort«d by a<ii «t al (19311, f-iurray at al 
and baha «t al (1983). 

Variou* hyiM&tha«©» b- /i been put forward by 
dlffarant woriier* fr©«i tliae to tiwi giving explanation* 
for th* low raoctlvity to DICB. low valuo of T-c«ll 
S»«jcttantag« (*-roiMitte) and non-aignificant change in 
»*cell percentage in eaae* of PEM. 

J^joet of the authorB (Kriythe cst n) , 1964}? Henson 
mt al, l-964f Gm,l ct ai, 1980) «r« of thu opiniorj that 
uiut d*ificl®nt in protein nrKl ca3orl'.^-» w-w on* of tSw 
prxvr* t actors in cauaating low iMmn« r^rjpormm, 

'f*X‘ I**etox: of dvrsxatxd abeorptior 

h.'v3 **'y nearly .ill the ^xsrKtexs in th-^ 
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iToiRklii vt •!.« Jtolidii et <&!« 1976; P-ing 

«t i»#7l# I'iiishiirj*®, i®67l mBt&r ®t al, 1937; 

at al« 1978} as toaln^ anothar Irapoxtant fftctor 
for low lairal of iwc«n % in pps. This fact has also 
b€*in <S«i»»ft»tratad by obsanrations In the present study? 
that cases of JPEK had more diarrhoea. 

dkia test jreaetisltar* hioi«e'rar« may singly 
coxxalata with noi^apacific inlwstlnal iotayrlty such as 
i^ithilial t«rnoiwir or with the ability to anvlify iwro 
specific Imraiia factor prodiMition in order to focus a 
mucosal Infliwwatory response, /dterad skin test 
reactivity may reflect impaired lysphocyta mediated 
diffusa response in the gut mBaeosai wall, about whidh 
little is 3mown (•runser et al« 1968). 

The differential depression of cell mediated 
liwunity i® consistent with lymphoid tissue atrophy 
idiich may be the main sit© of T-cell output. The B-cell 
pjpodiMStion probably is a function of bone marrow which 
ifc often active in tt»se under-nourished patients, thus 
cKplainlng a nojneal humoral inmum mechanisms* This 
explanation wwi also supported by vyoR^uri et al il980) • 

Lymphocyte response to a mitogwn such as rH-**,, 
..•KoP dapands on the ejuantity of T-cell# In the culture, 
it fctttfi.r. that low number of rosette tormina cells 
explains the inpalremant of mh synthesis and also the 




tiillur« to 'lawlop wtction to DKCB* Tha.s has 

Also hmn mmn lu stats* of priiMury imemm fiaficifency 
in urtiiish ttw thyww* i* abaaat ot functionally dofici^r.t 
i*,yhrm 4. Fuii4«»t«i?g, 1973» Chandra, 1974). 


Dapiaaaion of cm in fCM could bt tha result 
an abaoluta or ralatiaa dafieiaeNsy of an aadLfio*acicl 


vitn shaep arythrocytas, before ly?f®>hop«iila or 

oi in-vitro tests coulc! fca detert^a 


roteln calorid malnutrition bercame more, interference 


ct~ il growth anti ceil division occurred with thu 





wawlt that tonsillar size ar.d 

iiV.iirm«nt of In-Titro lyt^hoeyto prolif«r«tion 
occurroa • . 


#teMurray et ml (1981) ^ined that a aignificafa 


t Ql 




wfrs suffering fron* a dlasaae which affected ifT.iminity . 

*'.alnouri®hed children wh«n 3iib-gro\if«d according 
tv -n.. rcr i:lassiflcation (1967) were categorised into 
u- « 13}# marasnic kwashiorl'or (K « 5:» ana 
)<.v» iu * 3 ). vax PCK children had tody w*rlght 

U V t-' 70h c£ thr standard for age. H:h r^.Bus 






V9rv -.'jy cat€goriK«ici accorcirig to (1972) Classification 
of Xtus* tl-ieru w®r« 3 cases who balongcd to 

grifi-'n II, ■? casiiii to gr«<3« iil ami 10 casuf to grade iv 
i»al. nutrition. 

^ 4n v* i6i ” 1^ A. M ^ it < V 1*5 Crf cl ii following statistical 
analysis of th* data* are suRinarlaed below s- 

T«i<^ffriphoeyiw ^ an d B~l¥wy>Hocyte courts 

!• S.QM,rill,,fl gOM> 

The iR®an T-lymphocyte rod B-lymphocyta percentage 
counts in control cases were 52 jr S»883' and 27*66 ^ 1*805 
respeetlirely* 

2 * ii?ii- 2 £ 2 HE 

Kean T-iyaq^hocyt® percentage count was 33.33 ♦. 6,94 
In grade 11* 30.5 + 8*660 in grade 111 and 28.1 j; 4.067 

in grad® malnutrition. All these vabies v«.ro 
significantly lower ir, comparison to the value observed 
In control cases. ^n%i difitrcnca was Btatlstically 
^•aonif.^ciirit {* £.0»0&> in graut i*i and grade IV catts .>f 

rition, while It was not Pignificnnt in <*‘rrde Ji c:.mis 
j: 4 .ii r'utrition. The level of T-l^/in: hocyte y.prcer.taga was. 
iTr'*:'' ].•/ j'r t-’ -'cgix-i ..r ;v,Tiln'jtrition. 
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tmm n-lyii^hoeytti {eac romtt®} 

l« dif£t,f«nt graaes of malniitrltion were 27,33, 
25 . 8 ? iind 27,90 in grada ll, lll & iv cases respectiwly 



l^NCS akin t«»t t#®t dona to asBass the cellular 


imunity. 


ihowad poaitl’wt skin tast^to ONCB, while only enr-u'' of 
jraue IV malnutrition had positiw skin reaction. 


i^oeitiw reiastion to DNCH was Inwrsely 
T './T* si to SQ^rerity of maXr.utrition . 





.ill the. casts in this group £hoii?ed positive reaction to 


DNCB 


T»cell parcentage was 33*33 ir 6,94, 30,5 ♦* 8,660 


»how«<i wactlon to i^NCB skin t«st. Thu* we concluded 
that i^KCU ikin t«6t was directly correlated with T-cell 


4.53 4- 0,367 gw/dl 


Ke.'in serum albumin 


12.16 + 0,577 







K«an Xyfi!|>h©ayt« p«ire«fita$« . 44,77 + 0,941 

Alwiolut# ljfi^hocyt« eotmt - 3775.50 


Mtan seriM albumin (gn/dl) 


naan baainoglobin (gam) 


Abiolutfi l 3 f»ph<xjyt« count 


3435.75 3123.60 2496.22 


There was a gradual decrease of haemoglobin 


Vi®.. T-*cell, B-cell and DfCB reactivity occurred 


Owing to age differential 


VCM cases had aigniflcantly decrtiased level of 


h -seri’oclobin. absolute and differential lyiophocyte 


ni5/servr,: slfcximin well aC low T-lywiihocyte counts. 


rt; cofn|-:ared to nontial healthy cases ©f 
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